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Physicians  often  lament,  that  their 
patients  will  not  purfue  the  direftions  given  them; 
and  indeed,  when  their  fenfe  is  not  perfuaded,  it 
is  no  wonder  they  are  tempted  to  follow  their  own 
fancies.  It  is  prefomed,  that  thofe,  who  will  be 
at  the  trouble  to  perufe  the  following  pages,  will  • 
fee  abundant  reafon  for  the  injunftions  frequently 
given  them  by  fcientifk  practitioners,  refpeCting 
food,  aii'i  exercifej  diverfions^  &c.  &c.  and  hav- 
ing acquired  a knowledge  of  the  nature  of 

HEALTH,  and  THE  LAWS  OF  THE  ANIMAL  OECO- 
NOMY,  they  will  alfo  be  able  to  diftinguifli  tiie 
Practitioner  of  modeji  merit  from  the  ^acky  who 
wades  in  darknefs,  and  tries  his  Jpcijie  remedies 
one  after  another,  until  the  patient  recovers 
VoL.  II.  . more 
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DEDICATIONT. 


more  by  accident,  and  the  efforts  of  Nature, 
than  any  thing  elfe,  or  can  tell  no  tales.  This 
part  of  the  work,  I am  led  to  think,  will  be 
alfo  amufing  to  the  philofopher,  who  confiders 
the  ftudy  of  the  human  frame  a part,  and  the 
mofl  interefting  part,  of  natural  hiftory.  It  may 
prepare  the  fludent  for  the  more  careful  ftudy  of 
your  incomparable  work  *,  which,  had  it  appear- 
ed fooner,  would  have  earlier  enriched  this  vo- 
lume, and  the  difcoveries  of  Dr.  John  Brown 
would  have  been  alfo  attributed  to  you,  as  they 
were  made  previous  to  his,  though  not  publilbed  to 
the  world,  as  many  of  your  friends  can  atteft. 

I HAVE  THE  HONOUR  TO  BE, 

WITH  THE  HIGHEST  RESPECT  AND  ESTEEM, 

&C.  &C. 


^ Toorntnia-^  ot*  the  Laws  of  Organic  Life.  T iyo  Vols.  Quarto. 
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It  is  truly  mortifying  to  obferve  the Jlov)  pragrefs  of  IMPROVEMENTS, 
and  to  hear  the  abfurd  objeiiions  made  to  them,  and  that  not  unfrcquently  by 
people  of  the  bell  fenfe  and  education.  His  lale  Majejfy  wifhed  to  have  the  ftrects 
of  London  and  Westminster  paved  in  the  prefcnt  •way,  but  on  advifing 
with  fome  Scotch  phyficians,  they  faid  it  would  be  very  hurtful  to  the  health 
of  his  Majejiy’s  good  citizens  of  London,  who  had  little  time  to  fpare  for  the 
taking  of  exercife,  and  that  the  jolting  of  a coach  for  one  mile  over  the  ftoncs 
did  more  fcrvice  than  the  travelling  of  feveral  miles  on  a better  road.  His 
Majejiy  had  too  great  a regard  for  his  people  to  countenance  any  thing  that 
would  injure  their  health,  and  fo  it  was-dropt. — However  feveral  Londoners, 
who  had  been  witnefs  to  the  fuperiority  of  the  llreets  in  Edinburgh,  were 
refolved  about  thirty  years  back  to  make  the  trial;  and,  I am  creditably  in- 
formed, that  Tori  and  Si,  yames’s  were  the  firll  llreets  that  were  paved  in  the 
NEW  WAY,  and  the  mob  were  fo  difpleafed,  that  wha#  was  laid  down  in  the 
day  they  pulled  up  in  the  night.  Amongll  other  objedlions,  they  faid  the 
Hones  were  fo  fraall  they  could  not 'bear  the  weight  of  the  carriages,  and  fo 
fmooth  the  horfes  could  have  no  footing,  and  that  trade  would  be  ruined.  It 
was  in  vain  to  tell  them,  that  the  city  of  Edinburgh  had  been  paved  in  that 
'manner  near  an  hundred  years  back.  The  night-watchmen,  however,  being 
incrcafcd,  and  this  trial  fucceeding,  it  became  univerfal,  and  many  other  cities 
and  towns  adopted  it,  and  I believe  nothing  now  would  induce  them  to  fub- 
rait  to  have  the  llreets  paved  in  the  OLD  WAY.  In  Russia,  prejudice  is 
fo  llrong,  that,  though  large  premiums  have  been  offered  to  the  carpenters, 
the  SAW  has  not  as  yet  been  able  to  be  introduced! Donaldson.  Cox. 
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INTRODUCTION. 


A CONCISE  VIEW  OF  THE  WHOLE  ANIMAL 
OECONOMY. 

T j E T us  begin  with  the  lefs  adorned,  but  more 

I 

SOLID  PARTS,  which  fupport  and  defend  the  reft. 

Firft,  we  have  a SYSTEM  OF  BONES,  made  General ob^ 

Jer'vaticiis 

in  a variety  of  fliapes, — in  a variety  of  fizes : — all  refpeeiirg  tie 

Btr.es, 

Jirong,  that  they  may  bear  up  the  machine,  yet  lights 
that  they  may  not  weigh  us  down  : — hollowed  with 
an  inward  cavity,  to  contain  the  moiftening  marrow, 
and  perforated  with  fine  du<Sls,  to  admit  of  the  nou- 
riftiing  veflels. 

They  are  larger  at  their  extremities, — and  infen- 
fibki — that  they  may  be  joined  more  firmly,  and  may 
not  be  hurt  by  preflure.  , / 

The  manner  of  their  articulation  is  truly  admirable^ 
and  remarkably  various:  yet  never  varied  without 
7 demonftrating 
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Ohjervathns 
cn  particular 
Paris. 

Tbe  Feet. 


dcmonftrating  fomc  wife  defign,  and  anfwering  fomC 
valuable  end. 

Frequently,  when  two  bones  are  united., — the  one  is 
nicely  rounded  and  capped  with  a fmooth  fubftance ; 
the  other  is  /cooped  into  a hollow  of  the  fame  dimen- 
fions  to  receive  it : and  both  are  lubricated  with  an 
un£iuous  fluid  to  obviate  the  evil  of fridion,  and  to  fa- 
cilitate rotation. 

Thefe  are  conne61ed  by  ligaments, — a tough 
and  ftrong  arrangement  of  fibres,  which  render,  what 
would  otherwlfe  be  an  elegant,  yet  ufelefs  aflfemblage  of 
parts,  a well  compacted  and  manageable  system. 

The  FEET  compofe  the  firmell:  pedeftal,  infinite- 
ly beyond  all  that  ftatuary  can  accomplifh, — capable 
of  altering  its  form, — and  extending  its  flze, — as  dif- 
ferent circumftances  require. 

The  undermoft  part  of  the  heel,  and  the  extremity 
of  the  foie,  are  fhod  with  a tough  insensible 
SUBSTANCE  : a kind  of  natural  fandal,  which  never 
wears  out,  never  wants  repair ; and  which  prevents 
an  undue  compreflion  of  the  vefTels  by  the  weight  of 
the  body. 

The 


I 


The  LEGS  and  THIGHS  are  like  lately  co-  ‘The  Legs 
lumns,  io  articulated,  that  they  zre  commodious  for 
walking,  and  yet  adapted  for  the  eafy  pofture  of  fit- 
tlng. 


The  RIBS,  turned  into  a regular  arch,  are  gently  rbe  Ribs, 
moveable,  for  the  a6I  of  refpiration; — they  form  a 
fafe  lodgment  for  the  lungs  and  heart,  the  two  mofl; 
important  organs  of  life. 

The  BACK -BONE  is  defigned,  not  only  to  The  Back- 

Jlrengthen  the  body,  but  to Jhield  the  continuation  of 

brain,  ufually  termed  the  spinal  marrow,  an 

almoft  infinite  aflemblage  of  nerves  ! 

! 

By  commodious  outlets  it  tranfmits  thefe  Jilver  cords 
to  different  parts  of  the  body. 

Had  it  been  a Jingle  hone,  the  loins  muft  have  been 
inflexible ; to  avoid  which,  it  confifts  of  a number  of 
fmall  bones,  which  articulate^  together,  and  are  flrength- 
ened  by  compa£l  ligaments. 

By  this  means  it  is  capable  of  various  infleElions, 
without  injuring  the  cords  of  life,  or  diminijinng  that 
Jlrength,  which  is  fo  much  required  here. 

TKv&  peculiarity  of  Jlrudlure  gives  the  BACK-BONE 
the  pliancy  of  an  ojier,  with  the  flrmnefs  of  an  oak. 

Such 


• » » 

vtil 

Such  a formation  in  any  other  of  the  folids  muft  • 
h*ve  occafioned  great  inconvenience.  Here  it  is  un~ 
fpeakahly  ufeful^  a majier-piece  of  creating /kill! 

I 

The  Arm!.  The  ARMS  are  exa6i:ly  proportioned  to  each  other, 
to  preferve  the  equilibrium  of  the  ftrudfure. 

Thefe  being — guards  to  defend., — and  the  minif- 
ters  that  ferve  the  whole  body, — are  fitted  for  the  mojl 
diverjjfied-  and  extenjive  operations : — -firm  with  bone, 
yet  not  weighty  with  fiejh, — and  capable  of  perform- 
ing all  ufeful  motions,  they  bend  inward,  and  turn 
outward:  they  move  upward,  or  downward.  They 
ivheel  about  in  whatever  diredlion  we  pleafe. 

-.fheEtnds.  To  thefe  are  added  HANDS,  terminated  by  the 
FINGERS, — nqt  of  the  fame  length, — nor  of  equal  big- 
nefs, — but  in  both  refpe^s  different,  which  gives  mor^ 
beauty,  and  far  greater  ufefulnefs. 

Were  they  all flefh,  they  would  be  weak: — were 
they  one  entire  bone,  they  would  be  utterly  inflexible: — 
hut,  coiififting  of  various  little  bones  and  mufcles, — 
TSHoat  fhape  can  they  not  afjume  ! 

Being  placed  at  the  end  of  the  arm,  the  fphere  of 
th6ir  action  is  exceedingly  enlarged. 

I ■ 

Their 
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i)c 

Their  extremities  are  an  ajjemhlage  of  the  fineji 
nerves,  acutely  fcnjible  notwithftanding,  are 

defined  to  alinoft  inceflant  employ,  and  frequently 
among  rugged  ohjeSls. 

jFor  this  reafon  they  are  overlaid  with  NAlLSj  which 
preferve  them  from  any  violent  injury* 

The  HAND  is  the  original  and  univerfal  fceptre, 
which  not  only  reprefents,  but  afcertains  owv  dominion 
over  all  the  elements,  and  over  every  creature. 

To  thefe  HANDS  we  owc^thofe  beautiful  /tallies.^ 
this  melodious  clarinet. 

By  the  Jirength  of  the  HAND  the  talleji  firs  fall,  and 
the  largejl  oaks  defcend  from  the  mountain. 

Fajhioned  by  the  hand  they  become  a floating 
warehoufe,  and  carry  prdduhlions  of  art  irom  Bri- 
tain to  the  remoteft  corner  of  the  univerfe. 

Though  we  have  not  the  Jirength  of  the  horfe, — 
fw  ftnefs  of  the  greyhound, — or  the  quick  fcent  of  the 
fpaniel, — yet,  diredled  by  the  ,underflanding,  and  en~ 
abled  by  the  Hand,  we  can,  as  it  were,  make  them 
all  our  own. 

Thtic.  Jhort  HANDS  have  found  a way  t6  penetrate 
the  hovcels  of  the  earth. 

b Thefe 


‘The  Naihi 
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the  Head, 


"The  Ciun- 
ttnance. 


Thcfe feeble  hands  can  manage  the  wings  of  the 

windf—arm  riiemfelves  with  the  violence  of  thunder, 

and  prefs  into  their  fcrvlce  the  forcible  Impetuofity  of 
water  I 

How  greatly  then  arc  we  Indebted  to  our  Infinitely 
wife  Creator, this  dlfilngui/hlng,  this  Invaluable 
member  I 

Above  all  is  the  HEAD,  for  the  refidence  of  the 
brain,  rounded  to  receive,  and  firm  to  defend  it. 

'Y\\\^\%fcrecned{\omheat, — defended  from  cold, — 
and  at  the  fame  time  beautified  by  the  hair  : — a de- 
coration fo  delicate,  as  no  art  can  fupply; — {o  pcrfe^ly 
light,  as  no  way  to  encumber  the  wearer. 

While  other  animals  are  prone  in  their  afpe£l, 
the  attitude  of  man  is  erecl,  which  is  by  far  the  moft 
commodious  for  profecution  of  all  his  extenfive  de- 
figns.  Does  it  not  remind  us  of  our  noble  original, 
and  our  fubllme  end? 

Struck  with  the  granueur  of  the  fubjeft,  we  would 
fain  fet  forth  all  its  beauties  ; but  our  pencil,  which 
is  too  faint,  cannot  correfpond  with*  the  vivacity  of 
our  conceptions.  How  indeed  can  any  one  deferibe 

with 
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with  clue  energy — thefe  admirable /j'oj&'P/V/umj: — thefe 
features,  full  of  force  and  dignity,  expreffing  to  all 
beholders  the  emotions  and  paffions  as  they  arife  in 
the  heart; — this  open  and  elevated  brow: — thefe 
lively  and  piercing  eyes,  eloquent  interpreters  of  the 
fentiments  of  the  foul; — this  mouth,  the  feat  of 
fmiles  ; — thefe  ears,  whofe  delicacy  catches  even  the 
fofteft  whifpers ! 

If  you  take  a ftlll  further  furvey  of  this  beauti- 
ful EDIFICE  ; — the  prodigious  number  of  its  parts, — 
their  furprijing  divcrfity, — admirable  conjirudlion, — 
wonderful  harmony, — and  infinite  art,  difplayed  in  the 
diftribution  of  them, — it  will  throw  us  into  fuch  aq. 
ecfiafy,  as  we  fhall  no  fooner  recover  from,  than  eom~ 
plain  of  our  want  of  fujfificient  inclination  and  ability  to 
admire  fuch  marvellous  excellency. 

Here  are  ARTERIES,  the  rivers  of  our  little 
world,  that,  ftriking  out  as  they  go  into  numberlefs 
fmall  canals,  vifit  every  Jireet,  yea  every  apartment,  in 
the  vital  city. 

They  are  no't,  like  feveral  of  the  veins,  near  the 
Surface,  but  placed  at  a Sufficient  depth,  and  thereby 
are  movQ  fecure  from  external  injuries. 

b 2 The 


Obfervatiors 
on  other  Parte 
of  the  Body. 


The  Arteries. 
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TI)£  Puij'e. 


The  Vein;, 


The  Dijlinc- 
tion  betwixt 
a Vein  and 
ai  Artery. 


The  ARTERIES  alfo  communicate  by  collateral 
branches  with  each  other ; fo  that  If  any  thing  block  up 
or  Jlraiten  the  dlreB  pajfage,  the  current,  by  diverting 
to  this  new  channel,  eludes  the  impediment,  flows  on, 
and  foon  regains  its  wonted  courfe. 

The  blood  thrown  from  the  heart  dilates  inftantly 
tlie  ARTERIES,  whofe  fibres  by  their  irritability,  or 
clajlic  power,  readi  on  the  blood:  by  which  means 
as  they  propel  it  onward,  they  vibrate  again  ft  the 
finger,  and  much  aflift  the  phyfician  in  the  difeovery 
and  cure  of  difeafes. 

“The  extreme  branches  of  arteries  terminate  in 
VEINS,  which  maybe  confidered  as  uniting  again 
into  larger  branches ; then  again  into  branches 
ftill  larger,  and  fo  on  continually,  tlU  at  laft  they 
form  one  large  pipe  or  trunk,  which  reconveys  the 
blood  to  the  heart. 

The  ARTERIES  are  compofed  of  feveral  principal 
membranes  placed  on  each  other.  One  of  thefe  is 
highly  elaftic. 

The  VEINS,  not  being  defigned  to  exercife  the 
fame  fundlion  as  the  arteries,  want  this  clajlic  coat, 

anci 


Xlll 


and  the  texture  of  the  reft  is  confiderably  Jltghler\ 
fuch  an  cxa£l  eeconomiji  is  nature  amidft  all  her  libe- 
rality I 

At  the  root  of  the  arteries,  and  in  the  inner  part  nt  Valws, 
of  the  VEINS. are  placed  little  sluices  or  valves, 

■which  by  finking,  and  rifing  again,  opcriy  and  Jhut 
the  canal. 

Thefe  are  found  only  where  the  blood  is  conftrain- 
ed  to  climb,  for  where  the  afeent  ceafes,  they  ceafe 
alfo, 

« 

In  the  centre  of  the  breaft,  between  two  fpungy  Heart, 
nia(fes,  known  by  the  name  of  the  'lungs,  is  de- 
pofited  a fleftiy  and  hollow  pyramid,  called  the 
HEART.  This  pyramid  has  its  apex  turned  to- 
wards the  left  fide,  and  is  the  main  spring  Gf  the 
animated  machine. 

The  ramifications  of  the  BRONCHIA,  or  vyiND- 
PiPE,  which  are  difperfed  throughout  the  LUNGS,  ‘The  Lungs, 
carry  thither  the  vivifying  air,  which,  by  a61:ing  on 
fheir  fpungy  mafs,  opens,  dilates,  and  extends  them, 
find  by  that  means  facilitates  the  courfe  of  the  blood. 

Such 
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Central  01- 
Jermations  on 
the  Organs 
performing 
the  Circula- 
tion of  the 
Blood. 


Such  indeed  are  the  admirable  organs  deftined  for 

the  circulation  of  the  blood.  But  how  greatly  does  this 

% 

imperfedt  Iketch  fall  fliort  of  the  reality  ! How  in- 
capable are  thefe  outlines  of  exprefling  the  beauties  of 
this  noble  fubjedb ! 

There  is  in  the  confideration  of  the  organs  per- 
forming the  circulation  of  the  blood,  an  air  of  gran- 
deur that  feizes  forcibly  on  the  mind,  and  penetrates 

I 

it  with  the  higheft  admiration. 

Far  lefs  magnificent  in  its  plans,  lefs Jkilful  in  the 
execution  of  them,  hydraulics  offer  us  but  faint 
images  of  this  miracle,  in  thofe  machines,  by  means 
of  which  water  is  diftributed  into  every  quarter  of  a 
great  city. 

The  works  of  the  Creator  mufi:  be  compared  to 
the  of  the  fame  INFINITE  mind.  Ever  like 

himfelf,  he  has  imprelTed  on  all  his  produdlions  a 
charadter  of  noblenefs  and  excellence,  which  demon- 
flrate  their  divine  original. 

But  what  are  thofe  excellent  difeoveries  philofophy 
has  made,  compared  with  the  beauties  that  are  ftill 
concealed  from  our  view  ! The  gloom  of  night  veils 
many  important  truths  concerning  the  animal  body, 
^nd  you  are  deflrous  of  feeing  it  chafed  away.  Will 

the 
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the  dawn  of  that  day  ere  long  gild  the  horizon  of  the  ' 
learned  world  ? or  is  the  time  of  its  breaking  forth 
upon  us  yet  afar  off? 

t 

The  GLANDS  are  an  aflemblage  of  tortuous  vef-.  7ht  Glands^ 
fcisy  complicated  with  feeming  confujion^  yet  perfectly 
regular. 

o 

We  cannot  as  yet  penetrate  into  the  myjiery  of  se- 
cretion ; all  that  we  know  is,  that  thofe  fluids  faid 
to  be  fecerned  are  not  abfolutely  contained  within  the 
blood,  any  more  than  the  peach,  ne£iarine,  or  other 
fruits,  are  principles  filtered  from  the  earth,  and  water, 
which  nourlfli  the  tree. 

Neverthelefs  as  the  feven  notes  of  mufle  differently 
combined,  and  the  twenty  four  letters,  form  the  whole 
of  harmony,  and  language,  fo  may  all  thefe  fluids  arife 
from  the  change  o{  combination  primitive  parts,  by 
a machinery  that  no  chemlfl;  may  ever  be  able  per- 
fectly to  imitate. 

But  if  we  cannot  unlock  the  whole  of  thefe  fub- 
llme  operations,  we  fliall  at  leaft  fee  enough  to  excite 
our  admiration  ; and,  from  the  fetch  I have  already 
given  of  SOME  LATE  CHEMICAL  DISCO- 
VERIES, and  the  view  I am  about  to  take  of  THE 

AGENCY 


AGENCY  OF  OXYGEN  AIR  IN  THE  ANT 
MAL  BODY,  we  may  yet  entertain  fome  feeble 
hope,  that  a glimmering  of  light  will,  in  this  age  of 
inveftigation,  be  darted  on  thefe  fubtle  and  hitherto 
impenetrable  fubje£ts. 

7ht  Nerves.  We  have  NERVES,  which  (hoot  out  their  fibres 
from  the  brain,  and  when  remote  from  their  fource 
are  furprijingly  minute, — which  fet  the  mufcles  to  work 
at  the  command  of  the  will, — and  difFufe  fenfation 
throughout  the  body, — and  upon  any  impreffion  from 
without  give  all  needful  intelligence  to  the  foul. 

The  Mem-  W e have  MEMBRANES,  thin  and  flexible  cover- 

branes. 

ings, — to  enwrap  the  flefliy  parts, — to  connedl  fome, 
— and  form  a Jeparation  between  others. 

TbeMuJcles.  We  have  MUSCLES,  compofed  of  the  fineft 
fibrils,  yet  endued  with  incredible firength  ; — fallrion- 
ed  after  a variety  of  patterns,  but  all  in  the  highell 
tafte  for  elegance  and  ufe.  Thefe  execute  their 
fundlions  as  quick  as  lightning. — Were  we  to  remove 
mountains,  we  could  not  be  more  aftoniflied,  than  that 

I 

this  arm,  thefe  fingers  lliould  obey  the  order  of  the  will. 
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To  turn  the  fcrew,  or  work  the  lever,  is  laborious 
"and  vvearifome.  But  we  work  the  vertebrae  of  the 
neck,  with  all  their  appendant  parts ; we  advance  the 

leg  with  the  whole  incumbent  body ; we  rife,  we 
ipringfroni  tlie  ground  ; and  though  fo  great  a weight 
is  raifed,  we  meet  with  no  difficulty  or  fatigue. 

That  all  this  ftiould  be  effefted  without  any  toil, 
by  a bare  a£l  of  the  will,  is  very  furprifing.  But  that 
it  fhould  be  done,  even  while  we  are  entirely  ignorant  of 
the  manner  in  which  it  h performed,  is  moft  aftonifhing  ! 

Who  can  play  a fmgle  tune  upon  the  fpinnet, 
without  learning  the  difference  of  the  keys?  Yet 
the  mind  touches  every  fpring  of  the  human  machine, 
with  the  moft  mafterly  Ikill,  though  (he  knows  no- 
thing at  all  of  the  nature  of  her  inftriunent,  or  the 
procefs  of  her  operation* 

More  than  two  hundred  reins  are  put  into  her  hands  5 
yet  fhe  manages  all,  condudls  all,  without  the  leaft  per- 
plexity or  irregularity.  Rather  with  a promptitude,  a 
confiftency,  and  fpeed,  that  nothing  elfe  can  equal ! 

« 

We  have  FAT,  an  imBuous fluid  zovXdmtiS.  \wve-  The  Fat. 
flcles,  which  have  the  appearance,  if  viewed  through 
a microfeope,  of  a clufter  of  grapes,  ' 
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This  JIanks  and  fortifies  our  mufclcs  like  a ftrong' 
baftion,  fupports  and  warms  them  like  a foft  pillow. 

— In  other  places  they  fill  up  the  vacuities,  and  fmooth 
tlie  irregularities  of  the  flefli. — Inwardly,  they  fupple 
the  machine  for  motion;  outwardly,  they  render  it 
fmooth  and  graceful, 

■*Tbe  Siiit.  The  SKIN  Issa-curious  furtout  which  covers  the 
whole,  formed  of  the  mofl  delicate  net-work,  whole 
mefhes  are  minute,  and  whofe  threads  are  multiplied, 
even  to  a prodigy  ; the  melhes  are  fo  minute,  that 
nothing pafles  them,  which  is  difcernible  by  the  eye  ; 
though  they  dtfeharge,  every  moment,  myriads  and 
myriads  of  fuperfluGus  incumbrances*'.  Thefe  threads 
are  fo  multiplied,  that  neither  the  point  of  the  fmallefl; 
needle,  nor  the  infinitely  finer  lance  of  a gnat,  can 
pierce  any  part,  'without  drawing  blood,  and  caufing  j 
an  uneafy  fenfation,  Confequently,  without  wound- 
ing,  by  fo  fmall  a punilure,  both  a nerve  and  a vein! 

‘Tbc  Ufes  nf  But  a couife  of  inceflant  afllon  mufl:  exhaufl:  the 
‘parttofthe  fohds,  and  wafie  the  fluids,  and  unlefs  both  be  proper-  • 
ly  reeruited,  the  machine  would  be  deflroyed. 

* The  perfpirab'e  fluid  is  fuppofed  to  be,  a parts  fixed  air,  and 
I part  AZOTIC  AiRj  and  3dly,  water  impregnated  with  different  . 
Jaline  malters. 
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For  this  reafon  our  body  is  furnilhed  witli  the  ou^ 
4SA\’s,  and  endued  with  the  of  NUTRITION. 

We  have  TEETH,  tells  of  heat  and  cold,  the  fore- 
mojl,  thin  and  fharp,  to  bite  afunder  the  food; — the 
Jide  teeth  for  the  purpofe  of  tearing; — and  x\\e.hinder- 
mojl^  broad  and  Ilrong,  indented  with  fmall  cavities,  the 
better  to  grind  into  pieces  wliat  is  tranfinitted  to  them. 

Were  the  teeth,  like  other  bones,  covered  with 
the  perioheum,  chewing  would  give  much  pain. 
Were  they  quite  naked,  they  would  foon  decay  and 
perilh.  To  guard  againfl;  both,  they'are  overlaid  with 
a neat  enamel,  harder  than  the  bone  itfelf,  which 
gives  no  pain  in  chewing,  and  yet  fecures  them  from 
various  injuries,. 

The  LIPS  prevent  the  food  from  flipping  out  of 
the  mouth,  and,  affihed  by  the  tongue,  return  it  to 
the  grinders. 

While  they  do  this  in  concert  with  the  CHEEKS, 
they  fqueeze  a thin  liquor  from  the  adjacent  glands. 
This  moijlcns  the  food,  and  prepares  it  for  digeflion. 

When  the  mouth  is  inadlive  thefe  glands  are  iiear- 
Jy  clofed  ; but  when  we  fpeak  or  eat,  their  moiflure 
being  then  ncceflary,  is  expreffed  as  needs  require. 

c 2 But 


^bt  Hath, 


The  Ltps. 


The  Cheeks. 


The  Sal'vva- 
ry  Glands. 
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. But  the  food  could  not  defcend  merely  by  its  own 

Tie  Gullet,  weight.^  through  a narrow  and  clammy  paffage  into 
the  ftomach. 

Therefore  to  effedb  this,  fibres  both  fira'ight  and 
circular  are  provided.  The  former  enlarge  the  cavity, 
and  give  an  eafy  admittance.  The  latter,  clofing  be- 
hind the  defeending  aliment,  prefs  it  downward, 

^he  Wind-  But  before  the  food  enters  the  gullet,  it  mufl:  of 
pafs  over  the  orifice  of  the  WIND-PIPE  ; 
whence  it  is  in  danger  of  falling  upon  the  lungs,, 
which  might  occafion  inftant  fuffocation. 

To  obviate  this,  a moveable  lid  is  placed, 
which  when  the  fmalleft  particle  advances,  is  pulled 
down  and  fhut  clofe,  but  as  foon  as  it  is  fvvallowed, 
is  again  let  loofe  and  Hands  open. 

Thus  the  important  pafs  is  always  made  fure  agalnll 
any  noxious  approaches ; yet  left  free  for  the  adrnif* 
fion  of  air,  and  for  refpiration. 

•TbeStomacb.  The  food  defeending  into  the  STOMACH,  is  not 
yet  ready  for  the  bowels.  Therefore  tliat  great  re- 
ceiver is  ftrong  to  bear,  and  fitted  to  detain  it,  till  it 
is  properly  wrought  into  the  fraoothefi;  pulp  by  the 
folvent  power  of  the  gastric  juice,  a fluid  fecreted 
in  the  Homach  itfelf. 


From 
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From  hence  It  is  d'lfchargcd  by  a gentle  force,  and  OftbcL,tef^ 

tinal  CanaU 

fajjes  gradually  into  the  intellines. 

Near  t!ie  entrance  of  this  canal  are  THE  DUCTS 
of  the  PANCREAS  and  GALL-BLADDER,  rheP^. 

as  ana  Gall* 

which  h&ingjiimidated  by  the  chyme*,  occafions  their 
fefpe£live  glands  to  pour  forth  their  falutary  juices.  ' 

The  PANCREAS  is  with  the  SPLEEN,  The  SpUen. 

which,  as  the  ftomach  gets  filled,  becomes  preffed 
thereby,  and  in  confequence  pours  into  this  gland  a 
greater  quantity  of  blood,  to  be  changed  into  the 

The  GALL-BLADDER  is  attached  to  the  TbcLher. 
LIVER,  and  is  the  refervoir  to  detain  the  bile,  which 
purges  the  inteftines,  and  blends  the  oil  and  aqueous 
parts  into  one  homogeneous  mafs. 

It  is  furnifhed  with  a valve  of  a very  peculiar  na- 
ture, namely  of  a fplral  form  ; through  which  the 
deterfive  liquid  can  only  gently  ooze.  Admirable 
pnftru61ions,  which  give  the  needful  fupply,  as  occa- 
fion  may  require,  and  no  more  ! 

* A term  ufed  to  exprefs  the  aliment  when  diffolvcd  In  the 
^omach. 


pancreatic  juice 


The 


ffhe  Plaits 
ef  the  Jntef- 
tines. 


The  Villous 
Coat  of  the 
lotejlines. 


‘Phe  Mucous 
Clauds  of  the 
lutejlines. 


‘PheLaBeah. 
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The  nutriment  then  purfues  its  way  through  the 
mazes  of  the  intestines. 

Had  thefe  been  ifrait  or  fhort,  the  food  could  not 
have  refigned  a fufficient  quantity  of  its  nourifliing 
particles  : Therefore  it  is  artfully  convolved,  and  fill- 
ed with  numberlefs  foldi  or  plaits,  and  of  great  length. 

Along  the  fides  of  this  winding  paffage,  countlefs 
multitudes  of  minute  vessels  protrude  themfelves, 
and  abforb  the  nutritious  juices. 

As  the  aliment  proceeds,  it  is  more  and  more 
drained  of  its  nutritious  juices. — GLANDS  are  there- 
fore polled  in  proper  places  to  difeharge  a lubricating 
fluid.  Thefe  are  fmafler,  or  fewer,  in  and  near  the 
(lomach,  becaufe  there  the  aliment  is  moift  enough : 
whereas  in  the  bowels,  remote  from  the  flomacb, 
they  are  either  multiplied  or  enlarged. 

The  chyle  drawn  off  by  the  lacteals  is  carried 
through  millions  of  tubes,  whofe  perforation  is  too 
fine  even  for  the  microfeope  to  difeover.  To  this  ip 
is  owing  that  nothing  enters  the  blood,  but  whiit  is 
capable  of  paffing  through  the  finejl  vcflels. 


It 
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It  is  then  lodged  in  feveral  commodious  cells  (the 
GLANDS  of  the  MESENTERY)  and  there  mixed 
with  a thin  diluting  lymph,  which  makes  it  more  apt 
to  flow. 

Here  it  is  conveyed  to  THE  COMMON  RE- 
' GEPTACLE  and  mounts  through  a PERPEN- 
DICULAR TUBE  to  be  poured  into  the  LEFT 
SUBCLAVIAN  VEIN  *.  1‘here  it  mixes  with  the 
blood,  and  lojes  the  name  of  chyle. 

From  THIS  VEIN  the  new  Mood  palTes  into  the 

UPPER  BRANCH  of  the  PRINCIPAL  TRUNK 
■ of  VEINS  t>  which  carries  it  towards  the  heart. 

I 

It  then  paffes  into  the  RIGHT  AURICLE  J of 
I the  heart,  which  opens  at  its  approach,  and,  by  clofing 

I immediately,  forces  it  into  the  RIGHT  VENTRI- 

II 

l|  CLE  |[,  which  is  dilated  to  receive  it. 

i 

I The  VENTRICLE  inftantly  contra£ls  itfelf  (the 
I valve,  with  which  it  is  furniflied,  raifing  itfelf  to 

* Vide  the  engravings  of  the  heart, 
f Vide  figure  (i). 

J Vide  figure  (3). 

U Vide  figure  (4}. 


7he  Mefen- 
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oppofe  the  reflux  Into  the  auricle)  ; and  the  blood  Is 
compelled  to  pafs  into  THE  GREAT  ARTERY 
which  is  appointed  to  cany  it  to  the  lungs. 

The  PULMONARY  ARTERY,  vvhicli  is  fubdlvided 
into  two  which  pafs  to  the  right  and  left  lobes 

compofmg  the  lungs  (its  valve  preventing  the  re- 
flux into  the  heart),  by  contracting,  drives  the  blood 
into  every  part  of  that  organ. 

In  the  fpungy  cells  of  this  amazing  laborafoiy,  the 
blood  imbibes  the  oxygen  portion  of  the  extefnal  air,  and 
affumes,  in  confequence,  a more  brilliant  colour 

^hus  improved,  it  enters  THE  LEFT  AURI- 
CLE of  the  heart  H by  the  four  PULMONARY 
VEINS  §,  and,  \n  proportion  to  the  oxygen  air  con- 
tained within  the  blood,  the  left  auricle  4- 

* Vide  figure  (5),  plate  il, 

f Vide  figures  (6),  (7),  in  plate  2.  The  right  pulmonary  branch 
is  removed. 

\ This  is  proved  page  70  of  this  work. 

[I  Vide  figure  (12). 

§ Vide  figures  (8),  (9),  (10),  and  ( 1 1).  The  two  right  pulmo- 
nary veftis  are  reprefented  in  plate  2;  the  two  left  being  removed. 

4-  Vide  figure  (12). 
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of  the  heart,  obedient  to  the  ftlmulus,  contrads,  and 
forces  it  into  XHE  LEFT  VENTRICLE 


This  LATTER,  by  contradling  itfelf,  puflies  the 
blood  into  the  AORTA  f , which,  by  continually  T/&e  Aon* 
dividing  and  fubdlviding  itfelf,  dlftrlbutes  its  balfamic 
liquor  to  all  the  parts  of  the  body,  in  order  to  pro- 
mote their  fupport  or  growth, — occafion  different  fe~ 
cretions, — and  diftribute  the  animal  heat 


r 


By  this  aftonifhing  mechanlfin,  and  dependence  '' 
on  the  vital  principle  in  the  air,  the  powerful  energy 
of  the  heart,  feconded  by  that  of  the  arteries,  tranf- 
mits  the  blood  to  the  moft  remote  parts  of  the  body, 
notwithftanding  the  refiftance  which  gravity,  fri£Uon, 
and  many  other  circumflances  make  to  it  in  its  courfe. 

The  large  mufcles  of  the  arm  or  of  the  thigh  are 
foon  wearied  : a day’s  labour,  or  a day’s  journey,  ex- 
haufts  their  ftrength.  But  the  heart  toils  whole 
weeks,  whole  months,  nay  years,  unwearied : is 
\squally  a ftranger  to  Intermiflion  and  fatigue. 

The  HEART  receiving  the  dijiending  and  Jiimu- 


• Vide  figure  (13)  in  the  plate, 
f Vide  figure  (14). 

} Vide  feft.  vii.  page  81. 
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lathi g power  ai  the  blood,  contrafls  on  it,  and  in 
one  minute^  fuch  is  its  amazing  force,  it  propels,  fays 
Baron  Haller,  fifty-one  pounds  of  blood  through 
tubes  of  different  dimenfions ; which  if  meafured  out, 
would  extend  to  beyond  149  feet.  In  a healthy  per- 
fon  it  contrails  not  much  lefs  than  5000  times  in  an 
hour,  perpetually  in  the  fame  order,  and  never  with 
fatigue. 

The  PULSE  arifes  from  the  dilatation  and  contrac- 
tion of  the  ARTERIES,  which  in  fome  meafure  cor- 
refpond  with  thofe  of  the  heart. 


Tie  Vena 
Cava  Supe- 
rior and  In- 
ferior, 


Impelled  by  the  AORTA  (for  its  valve  prevents 
the  reflux  into  the  heart)  part  of  the  blood  fhoots  up- 
wards to  the  head  ; part  rolls  through  the  whole 
body.  But  how  fliall  a ftream  divided  into  myriads 
of  channels  be  brought  back  to  its  fource  ? 

For  this  purpofe  the  allwife  Creator  has  con- 
neiled  the  extremities  of  all  the  arteries  with  the 
beginning  of  the  veins  ; fo  that  the  fame  force,  which' 
darts  the  blood  through  \he  former,  helps  to  drive  it 
through  the  latter. 

The  blood  entering  into  the  right  auricle  by  the 
two  oppofte  currents  of  the  VENA  CAVA  SUPE- 
RIOR 
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RIOR  and  INFERIOR  that  the  ftreatns  may  not 
clafh,  a FIBROUS  excrescence  interpofes,  which, 
like  a projedting  pier,  breaks  the  ftroke  of  each,  and 
throws  both  into  their  proper  receptacle  f. 

Thus  is  the  blood  re-condu£led  to  the  great  ciftern, 
and  thence  played  off  afrelh,  firft;  through  the 
LUNGS,  and  then  through  the  body. 


We  fee  even  from  tliis  imperfeft  furvey,  that  man 
is  a very  complex  machine.  ^ 


In  it  there  is  a peculiarity  which  claims  particular  pecu- 
liar diflin- 

notice, — a power  which  defies  all  human  ingenuity  gmjhmgEx- 

ceuencies  in 

and  imitation,  and  difiinguiflies  the  natural  from  any  Animal 

^ ^ Machine. 


artificial  machine. 


As  our  bodies  are  compofed  of  flexible  materials,  r.  Seif  Re- 

...  fioration. 

whereby  they  are  'liable  to  receive  injuries  by  too 
rude  a fhock  from  harder  bodies ; — and  as  the 
humours  are  alfo  fubje6l  to  receive  alterations  from 
changes  of  weather,  irregularities  in  diet,  and  other 
accidents,  it  was  needful,  that  the  body,  befide  the 

* vide  figures  (i)  (2)  in  the  plate. 

•j-  Namely,  the  right  auricle. 

d 2 
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power  neceffary  for  its  performing  all  the  fun£l;lons 
requifjte  in  a healthy  ftate,  fliould  be  provided  alfo 
with  other  powers.,  whereby  the  hurts,  and  deviations 
from  a healthy  condition,  might  be  amended  and 
reftored. 

Were  there  not  fuch  a power  in  the  body,  wc 

i 

could  fcarce  arrive  at  full  age  in  any  other  than  a 
disfigured  condition,  and  the  lofs  of  the  due  aftion 
of  many  parts.  But  our  Creator  has  kindly  pro- 
vided, that  the  body,  upon  any  wound  received, 
fliould  fupply  a cement,  whereby  the  divided  parts  are 
again  united,  or  throw  out  granulations,  and  the 
breach  is  healed  up.  Thus  a broken  bone  is  made 
firm  again  by  a callus ; a dead  part  is  feparated  and 
thi'own  off ; noxious  juices  are  driven  out  by  fome  of 
the  emunftories ; a redundancy  is  removed  by  fome 
fpontaneous  difcharge;  a bleeding  naturally  flops  of 
itfelf ; and  a great  lofs  of  blood  from  any  caufe,  is, 
in  fome.  meafure,  compenfated  by  a contradling 
power  in  the  vafcular  fyflem,  which  accommodates 
the  capacity  of  the  veffels  to  the  quantity  contained. 
Thus  the  fomach  gives  information  when  the  fup- 

plies  have  been  expended ; reprefents  with  great  ex- 

\ 

a6lnefs  the  quantity  and  the  quality  of  what  is 

wanted 
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wanted  in  the  prefent  ftate  of  the  machine;  and,  in 
proportion  as  flie  meets  with  negle6l,  rifes  in  her 
demand,  urges  her  petition  with  a louder  voice,  and 
with  more  forcible  arguments ; and  for  its  proteftion, 
the  animal  body  is  made  capable  of  refilling  heat  and 
cold  in  a very  wonderful  manner,  and  preferves  an 
equal  temperature  * in  a burning  and  in  a freezing 
atmofphere. 

There  is  a ftill  farther  excellence  or  fuperiority 
in  the  natural  machine,  yet  more  allonilliing,  more 
beyond  all  human  comprehenfion,  namely,  a power 
to  perpetuate,  as  well  as  to  preferve  itfelf. 

A dead  llatuc,  a painted  lhadow  on  a canvas,  or,  2.  ‘The  C<m. 

t'wuatlon 

perhaps,  a little  brazen  clock-work,  is  the  fupreme  Species, 
pride  of  the  art  of  man,  his  hlghell  excellence  and 
boaft. 

On  the  other  hand,  how  glorious  and  Ikilful  an  ar- 
tificer would  he  be  called,  could  he  but  make  two  of 
thefe  pieces  of  clock-work,  and  fo  contrive  the  hid- 
den fprings  and  motions  within  them,  that  they 
Ihould  perpetuate  their  kind,  and  thus  continue 


* Vide  feft.  x,  page  96, 
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the  fame  fort  of  clocks  in  more  than  a thoufand 
fucceffions  down  to  the  prefent  day.  , 

Such  is  the  workmanfhip  of  God  ! Such  the 
amazing  power  of  his  will ! Such  tlie  long  reach  of 
his  forefight,  who  has  long  ago  guarded  againft  all 
poffible  deficiencies ; who  has  provided  energy  in  na- 
ture fufficient  to  replenilli  the  world  with  plants  and 
animals  to  the  end  of  time,  by  the  wondrous  con- 
trivance of  his  creation,  and  the  laws  he  then  or- 
dained.^ 

Not  all  the  united  powers  of  human  nature,  nor 
a council  of  the  niceft  artificers,  with  all  their  en- 
ginry  and  Ikill,  can  even  form  a fimple  goofe-quill 
or  a tulip.  Tet  man  can  produce  a man.  Admirable 
cfFedf,  yet  artlefs  caufe ! A poor,  limited,  inferior 
agent ! The  plant  and  the  brute  in  this  matter  are 
his  rivals  and  his  equals  too. 

The  human  parent  and  the  parent  bird  form  their 
own  images  with  equal  {kill,  but  are  confined  by  a 
kind  of  divine  patent  each  to  his  own  work.  So  the 
iron  feal  transfers  its  own  figure  to  the  wax  with  as 
much  exaitnefs  and  curiofity  as  the  golden  one : 
both  can  transfer  only  their  own  figure. 

Perhaps  there  is  not  a lily  or  a butterfly  now  in 

the 
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the  world,  but  has  gone  through  Jjx  thoufand  an- 
cejiors ; and  yet  the  work  of  the  lafl:  parent  is  ex- 
quifitely  perfedf  in  fliape,  in  colour,  and  in  every 
perfe6tion  of  beauty : but  it  is  all  owing  to  the 
FIRST  CAUSE. 

Who  can  know  and  confider,  fays  the  celebrated 
Dr.  Hunter,  the  thoufand  evident  proofs  of  the 
aftoniOiing  art  of  the  Creator,  in  forming  and 
fuftainlng  an  animal  body  fuch  as  ours,  without  feel- 
ing the  moft  pleafing  enthufxafm  ? Can  we  ferioufly 
refledf  upon  this  awful  fubjedl,  without  being  almoft 
loft  in  adoration  ? without  longing  for  another  life 
after  this,  in  which  we  may  be  gratified  with  the 
hlgheft  enjoyment,  which  our  faculties  and  nature 
feem  capable  of,  the  feeing  and  comprehending  tlie 
whole  plan  of  the  Creator,  in  forming  the  ani- 
mal body,  and  in  diredling  all  its  operations?  Tire 
man  who  is  really  an  anatomifl,  yet  does  hot  fee  and 
feel  what  I have  endeavoured  to  exprefs  in  words, 
whatever  he  may  be  in  other  refpedts,  muft  certainly 
labour  under  a dead  palfy  in  one  part  of  his  mind. 
Milton  'could  look  upon  the  fun  at  noon-day  with- 
out feeing  light : but  the  nerves  of  that  organ  were 
tnfenjible. 
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Of  the  fve 
Hinjts.} 


The  Eye, 


*Tht  Ej(» 
iidi. 


But  farther.  The  great  Creator  has  made  us 
an  Invaluable prefent  of  the  SENSES,  to  be  the  inlets 
of  innumerable  pleafures^  and  the  means  of  the  mojl  in- 
valuable advantages. 

The  EYE,  in  its  elevated  Jlation,  commands  the 
mofl:  enlarged  profpe£ls. 

Confifting  only  of  gelatinous  fluids,  enclofed  with- 
in coats,  it  flrews  us  all  the  graces  and  glories  of  na- 
ture. 

How  wonderful,  that  an  image  of  the  hugeft 
mountains  and  the  wideft  landfcapes,  Ihould  enter 
the  fmall  pupil  ! that  the  rays  of  light  Ihould  paint 
on  the  OPTIC  nerve,  paint  in  an  inllant  of  time, 
paint  in  their  trueft  colours  and  exadtell  lineaments, 
every  fpecies  of  external  obje6ls  ! 

The  EYE  is  fo  tender,  that  the  flighteft  touch 
might  injure  the  delicate  frame. 

It  is  guarded,  therefore,  with  peculiar  care,  en- 
trenched deep,  and  barricadoed  round  with  bones. 

As  the  fmalleft  fly  might  incommode  its  poliflicd 
furfece,  it  is  farther  protcfled  by  two  fubftantial 

CURTAINS. 

I 

' In  fleep,  when  there  is  no  occaHon  for  the  fenfc, 

l^ut 
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but  a neceflity  to  guard  the  organ,  the  curtains  chfe 
of  their  own  accord. 

At  other  times,  if  danger  threaten,  they  Jly  tOr 
^ether  as  quick  as  thought. 

They  are  lined  with  an  extremely  fine  membrane, 
moill  with  its  owil  dew. 

Its  BRISTLY  PALISADES  Ward  ofF  the  fweat  of  The  Eye- 

lap, 

the  brow,  and  moderate  the  too  ftrong  impreffions 
of  the  lig^it.^ 

As  in  our  waking  hours  we  have  almofl:  inceflant 
need  for  thefe  little  orbs,  they  run  upon  the  fineft 
CASTORS,  rolling  every  way  with  tlie  utmofi  eafe;  The  Mufilct 

* cf  the  Eye, 

which  circumftance,  added  to  the  flexibility  of  the 
neck,  renders  our  two  eyes  as  ufeful  as  a thoufand. 

The  EAR  confifts  of  an  outward  porch  and  an  The  Ear. 
inner  room. 

The  PORCH,  fomtvih'aLX.  prominent  from  the  head, 
h of  a cartilaginous  fubftance,  and  wrought  into 
Jinuous  cavities. 

Thefe,  like  circling  hills,  collect  the  wandering 
undulations  of  the  air,  and  tranfmit  thena  with  a 
vigorous  impulfe  to  the  finely  flretched  membrane 
of  the  DRUM. 


c 
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This  ia  expanded  upon  a circle  of  boneSt  over 
a poliflied  reverberating  cavity.  It  is  furnifhed  with 
BRACES  that  Jirain  or  relax,  as  the  found  is  fa'mt 
or  frong. 

The  HAMMER  and  the  anvil,  the  winding  la- 
byrinth and  the  founding  galleries,  thejc  and 
other  fpecies  of  tnechanifm,  all  inftrumental  to  hear- 
ing) are  inexpreffibly  curious. 

Amazingly  acute  muft  be  the  auditory  nerves, 
Cince  they  anfwer  the  fmalleft  tremors  of  the  atmo- 
fphere,  and  diftinguifti  their  moft  fubtle  variations, 
even  when  combined. 

"iThefe  cords,  turned  by  an  Almighty  hand,  and 
fpread  through  the  echoing  chambers,  receive  all  the 
impreflions  of  found,  and  propagate  them  to  the  brain. 

Vlhe'e  scive  the  exigence  to  the  charms  of  muhe, 
diid  flill  nobler  charms  of  fpeech. 


The  EYE  is  ufelefs  amidft  the  gloom  of  night; 
but  the  EAR  hears  through  the  darkeftjnedium. 

The  EYE  is  on  duty  only  in  our  waking  hours; 
but  the  EAR  is  always  accefflble. 

As  there  are  concuflions  of  the  air,  which  are 
7 difccrnible 


XXXV  . 


dircernible  only  by  the  inftruments  of  hearing^  fo 
there  are  odoriferous  particles  wafted  in  the  air,  which 
are  perceivable  only  by  the  SMELL.  Tie  Smtll. 

The  NosTi^iLS  are  wide  at  the  bottom,  that  more 
effluvia  may  enter  ; — narrow  at  the  top,  that  when 
entered  they  may  a£l  more  ftrongly. 

The  ftreams  that  exhale  fropi  fragrant  bodies,  are 
fine  beyond  imagination. 

Microfeopes  that  fhew  thoufands  of  animals  in 
a drop  of  water,  cannot  bring  one  of  thefe  to  our  fight. 

Yet  fo  exquifite  are  the  olfactory  nerves, 
that  they  arreft  the  vanilhing  fugitives.  They  im- 
bibe all  the  roaming  perfumes  of  the  fpring,  and 
n^ake  us  banquet  even  on  the  invifible  dainties  of 
pature. 

Another  capacity  for  pleafure  our  bountiful  Cre- 
ator has  bellowed,  by  granting  us  the  power  of 
T ASTE,  ‘Tafle, 

This  i^  circumftance4  ip  a manner  fo  benign  and 
wife,  as  to  be  a Handing  plea  for  temperance,  which 
fets  the  fineft  edge  on  the  tafte,  and  adds,  the  moll 
poignant  reliflr  to  its  enjoyments, 
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7he  Mind. 


Of  the  Su- 
periority of 
Man  above 
other  Ani>- 
mals. 


To  all  th^fe,  as  a mofl:  neceflary  fupplemcnt,  i 
added  the  fenfe  of  FEELING. 

The  crowning  gift  however,  which  augments  the 
benefits  accruing  from  all  the  fenfes,  is  REASON. 

After  having  admftted,  in  its  fulleft  extent, 
every  fair  comparifon  that  can  be  made  between  man 
and  the  moft  perfedf  of  the  other  animals.,  acknow- 
ledging that  both  have  bodies  of  matter  organized  in 
many  refpedls  alike  ; that  the  bodies  of  both  are  made 
up  of  bones,  mufcles,  and  blood-veffels,  organs  of 
refpiration,  circulation  and  digeftion ; that  both 
have  brain  and  nerves  apparently  of  the  fame  fub- 
ftance  and  texture  ; that  in  both,  thofe  are  the  or- 
gans of  will,  of  fenfation,  and  of  motion  ; that  both 
poflefs  five  fenfes  of  the  fame  nature,  and  have  a re- 
femblance  in  many  of  their  appetites  and  inclinations ; 
after  all  thofe  concelfions,  the  internal  faculties  of  the 
moft  intelligent  of  die  brute  creation  will  be  found, 
upon  a juft  eftimation,  at  a.  prodigious  dljiance  beneath 
thofe  of  men. 

The  adfions  of  the  one  feeming  to  proceed  from 
the  Impidfe  of  fome  want,  the  incitement  of  fome  ap- 

petite, 
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petite,  or  fome  controlling  fpring  within  them, 
which  obliges  them  to  perform  the  fame  thing  in 
the  fame  manner ; fo  that  all  their  boafted  works, 
the  labours  of  every  fpecies,  and  every  individual  of 
tlie  fpecies,  are  as  uniform  as  if  they  had  been  all  call 
in  the  fame  mould.  This  appears  in  their  nefts,  in 
their  cells,  for  all  their  works  which  aftonilh  us,  arc 
formed  by  an  'inevitable  necejjity,  like  the  growing  of  a 
plant,  or  the  cryJlalUzatlon  of  a fait. 

One  race  of  the  moll:  hitelligent  fpecies  never  im- 
proves upon  a former,  nor  one  individual  upon  ano- 
ther. 

At  the  end  of  the  elephant’s  long  life,  what  does 
he  know  that  he  did  not  know  at  the  beginning  ? 
What  does  the  young  elephant  learn  from  the  ex-, 
perience  of  his  father  ? 

Even  attention  to  their  young,  the  mofl:  univerfal 
and  moft  amiable  part  of  the  charafter  of  Irrational 
animals,  feems  independent  of  fentiment  and  reflec- 
tion, and  to  proceed  from  the  fame  blind  impulfc 
which  prompts  them  to  build  fuch  a kind  of  nefl: 
and  fit  fuch  a time  on  their  eggs ; for  after  a fliort 
I - period 
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period  thofe  young  are  entirely  ^egleHed,  and  no  trace 
ef  affe£lion,  or  the  fmalleji  tender  recolleSl'ion,  feems 
any  longer  to  fubfift  between  the  parent  and  the  ofF- 
fpring. 

How  different  is  this  from  the  fenfation  of  the  hu~ 

man  fpecies  f where  the  father  and  mother  feel  their 

youth  reftored,  and  their  exiftence  multiplied  in 

their  children,  whom  they  endeavour  to  turn  from. 

the  allurements  of  folly,  and  by  creating  in  their 

% 

minds  a defire  of  knowledge  and  ufeful  attainments, 
tlrey  fave  from  the  wretchednefs  of  vacancy,  and  con- 
tempt, attendant  upon  ignorance ; who  encourage 
tlicir  exertions,  fupport  them  under  difappointment, 
whofe  chief  happinefs  depends  on  the  profperity  of  their 
offspring,  and  who  feel  the  approach  of  age  without 
fadnefs,  while  the-  evening  of  their  lives  is  bi;igbtened 
by  the  riffng  reputation  of  their  children. 

Sometimes  with  a ftrong  and  harmonious  voice, 
is  found  celebrating,  in  a poem,  thevirtueso^nhero. 
At  other  times,  by  a Jiroke  of  the  pencil,  he  changes 
^ dull  and  flat  canvafs  into  a charming  pcifpeHive. 
Here  do  we  fee  him,  with  the  chiffcl  and  graver 
' in  his  hand,  animating  the  mai^ble,  and  giving  life 
to  brafs. 

There 
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Tliere  with  the  plummet  and  fquare,  eiedlihg  a 
inagnijicent  palace.  ^ 

Now  do  we  behold  him,  by  the  affiftance  of  a 
microfcope  of  his  own  invention,  difcovering  rtcu> 
•worlds.,  amidft  htvijible  atoms,  or  penetrating  the  fe- 
et et  exercife  ven^Jlruilure  of  a particular  organ. 

At  other  times,  by  changing  this  microfcope  into  a 
telefcope,  he  pierces  into  the  heavens,  and  there  con- 
templates Saturn  and  his  Ring. 

Returning  home?  he  preferibes  Laws  to  thefe  celefti- 
nl^  bodies,  deferibes  their  paths,  meafures  the  earth, 
and  weighs  the  fun. 

Afterwards,  diredling  his  attention  towards  the 
mere  ufeful  ftudy  of  organized  beings,  he  dives  into 
the  laws  of  the  animated  fibre,  examines  the  relations 
of  different  parts,  and  by  an  attentive  view  of  their 
various  perfections,  he  fees  a chain  formed  which 
comprehends  the  whole. 

But  the  mofl  perfedl  mark  of  the  greatnefs  of  man, 
and  of  his  high  exaltation  above  other  animals,  is  the 
commerce  he  holds  with  his  Creator. 

Wrapped  in  the  thickefl:  darknefs,  the  refi  of  the 
Animal  creation  are  ignorant  of  the  hand  that  formed 
them. 


They 
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Tliey  enjoy  an  exiftence,  but  cannot  trace  the 
Author  of  life. 

A'lan  alone  foars  to  God  the  principle,  and  prof- 
trate  at  the  foot  of  the  throne  of  the  Almighty, 
he  adores  with  the  profoundefl:  fcntiments  of  venera- 
tion, and  with  the  moft  lively  gratitude,  the  inef- 
fable GOODNESS  that  created  him. 


Having  taken  this  hajiy  fur^jey  of  the  animal 
ECONOMY,  we  now  proceed  to  the  more  particular 
conjideration  of  the  relation  we  Jiand  in  with  refpe£l  to 
the  EXTERNAL -AIR,  and  fliall  afterwards  humbly 
attenipt  to  dlfclofe  the  cause  of  vital  and  invo- 
luntary ACTION. 
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It  has  been  computed  by  the  Abbe  Fontana,  that  a pound  of  nilrt, 
calcined  in  a clofe  veflel,  yields  12,000  cubic  inches  of  OXYGEN,  or 
VITAL,  AIR.  It  is  Angularly  curious  that  a fubftance  of  fuch  vpry  humble 
prctenfions  as  common  nitre  (falt-petre)  (hould  pofTefs  properties  on  which 
hangs  the  fate  of  the  moft  powerful  empires  1 Since  by  chemiftry  it  may 
either  be  converted  into  a fulminating  engine,  to  overturn  fortified  cities,  and 
to  enable  the  garrifon  to  launch  out  death  and  deftruiflion  on  the  befiegers: 
Or, — that  by  a different  procefs,  it  may  be  made  to  pour  forth  VITAL 
AIR,  that  VIVIFYING  FLUID  diffufed  through  the  atmofphere,  which 
breathes  in  the  zephyrs,  which  whifpers  in  the  breeze,  and  which  cheers  and 
fupports  all  animated  Nature  1 

How  many  thoufand  tons  of  nitre  has  Europe  confumed  of  late,  in  making 
gunpowder,  and  that  with  the  avowed  intention  of  destroying  thoufands 
of  its  inhabitants  1 Might  not  a fmall  portion  be  fpared  for  another  purpofe, , 
at  leaft  equally  humane  and  laudable,  viz.  that  of  preserving  an  unfor- 
tunate fellow  creature  1 Should  the  prefent  advanced  price  of  nitre,  however, 
render  the  preparation  of  VITAL  AIR  too  expenfive  a remedy,  the  latter  may 
be  obtained  by  a fimilar  procefs  from  manganefe,  Befides,  the  VITAL  AIR 
from  manganefe  has  been  lately  difcovered  to  be  of  fuperior  quality,  and  in 
greater  abundance;  a circumftance  of,  no  fmall  importance,  now  that  the  de- 
mand for  VITAL  AIR,  on  accomt  of  medicinal  purpofes,  is  daily  increafing; 
nor  is  that  to  be  wondered  at,  fince  the  new  light,  which  it  continues  to  rc- 
fleft  on  the  osconomy,  has  already  began  to  dawn  on  tht  pathology,  a circum- 
llance  which  feems  to  denote,  that  a very  material  revolution  in  the 
praftice  of  phyfic  is  at  no  great  diftance.— From  Dr.  Fothergill’s  Eflay, 
On  the  Sufpenfon  of  Vital  AHion,  to  which  was  adjudged,  by  the  Medical  iSo- 
ciety  of  London,  the  prize  of  a cold  medal. 


Matter  preliminary  to  the  Explanation  of  the  Firft  Law 
of  the  Nervous  and  Fibrous  Syjlems. 


THE 

PROGRESS  OF,  MEDICINE. 

If  I had  forefeet!  all  the  weight  of  oppojitlon  that  has  arlfcn  againft  me,  I 
would  have  left  to  others  the  purfuit  of  an  empty  lhadow — but  the  reflec- 
tion of  being  of  fcrvice  to  my  fellow  creatures  affords  a return  for  the  in- 
quietudes ever  attendant  upon  literary  exertions.”  Vide  Sir  Isaac  New- 
ton’s Letter  to  Dr,  Bentley. 

As  long  as  Philosophy  was  built,  not  upon  the  fub- 
ftantial  balls  of  actual  experiment,  but  imagined  proper- 
ties, which  were  affumed  as  data,  it  was  putting  on  new 
forms  almoft  every  day ; for  one  fanciful  opinion  had  al- 
ways a right  to  fupplant  another.  Hence  the  belt  phi- 
losopher in  thofe  days  was  him  who  could  reafon  moll: 
ingenioufly  on  occult  qualities,  either  invented  by  him- 
felf,  or  by  fome  favourite  writer. 

Lord  Chancellor  Bacon  was  the  firft  who  difeovered 
the  fallacy  of  this  fort  of  philofophy.  He  rejedled  all 
that  chimerical  nonfenfe,  which  had  ufurped  the  name 
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of  phllofophy,  and  wifely  exclaimed — “ Non  fingendum, 
“ aut  excogitandum,  quid  Natura  feret  et  faciat,  fed  in- 
“ veniendum  eft.”  That  the  operations  of  nature  was 
not  be  fancied,  but  diligently  fcrutinized.  Hence,  in 
lefs  than  the  fpace  of  a century,  the  principle  of  phi- 
lofophizing  being  altered,  more  light  was  thrown  upon 
every  branch  of  fcience,  than  it  had  received  for  above 
two  thoufand  years  before. 

The  difeovery  of  the  circulation  of  the  blood  firft 
immortalized  the  name  of  Harvey.  It  may  appear 
wonderful,  and  at  the  fame  time  not  a little  morti- 
fying to  the  vanity  of  mankind,  that  a motion  in  the 
frame,  which  conftitutes  the  bafis  of  life,  and  which 
chance  muft  have  made  us  fenfible  of  a thoufand  times, 
fliould  have  efcaped  the  eyes  of  all  who  Imagined  them- 
felves  to  be  obfervers,  and  fome  of  whom  were  adlually 
fuch.  When  the  dodh  ine  of  the  circulation  of  the  blood 
could  no  longer  be  refilled,  various  unfuccefsful  attempts 
were  then  made  to  prove  that  it  was  known  long  be- 
fore, fo  was  it  with  Columbus  Who  difeovered  a new 
world,  which  occafioned  him  to  make  this  fimple  pro- 
pofal  to  his  oppofers,  namely,  “ to  place  on  egg  upright.'* 
y\ll  attempted,  but  in  vain.  This  illuftrious  navigator 
then  himfelf  broke  the  end,  and  “ the  egg  flood  up.'* 
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“ ‘The  thing,"  fays  he,  “ is  very  eafy  when  known" 
and  ENVY  itfelf  was  abafhed.  Thus  attradUon,  the 
weight,  and  elaftlcity  of  the  air,  fliewed  themfelves  to 
the  fenfes  every  day ; but  it  required  a Torricelli  and 
a Newton  to  illuftrate  them. 

The  difcovery  of  the  next  importance  is  irritability,  a 
property  eflential  to  all  animals,  likewife  to  all  plants,  and 
whieh  henceforth  will  juftly  be  ranked  amongft  the  prin- 
cipal qualities  of  all  organized  animated  beings.  This 
difcovery  confirms  the  more  honour  on  Baron  de  Hal- 
ler, as  it  was  made  in  an  enlightened  period,  and 
upon  a fubjedl  fo  much  fearched  after  as  the  human 
body.  This  difcovery  alfo,  like  the  other,  met  at  firft 
with  violent  oppofition,  and  from  fimilar  motives  : in- 
dolence, to  avoid  the  trouble  of  an  examination  ; 
VANITY,  to  Ihun  the  imputation  of  ignorance;  and 
ENVY,  to  deprive  the  difcoverer  of  his  praife.  Hence 
its  exiftence  was  firft  flatly  denied  ; and  after  it  was 
confirmed  by  the  ftrongeft  fads,  fo  that  it  was  im- 
poflible  for  the  moft  ftubborn  prepoffeflion  to  chal- 
lenge the  truth  of  it,  the  merit  of  the  difcovery  was 
then  attempted  to  be  wrcfled  from  the  author. 

In  like  manner  the  fcience  of  chemiftry  has  had  its  revo- 
lutions, and  one  error  fucceeded  to  another  until  La- 
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voisiER  eflabllflied  a fyftem,  which  being  founded 
upon  truth  is  eternal. 

Upon  the  broad  bafis  of  the  difcovcry  of  Haller*, 
and  the  new  chemijlry  of  Lavoisier, — Dr.  Beddoes, 
— Dr.  Darwin, — and  the  Rev.  Mr.  Townsend  f, 
have  raifed  a new  and  beautiful  fuperjiru&ure,  fuch  as  we 
/hall  endeavour  to  defcribe  in  this  work,  and  it  is  hoped 
that  foon,  inftead  of  a proverbial  difagreement,  the  fame 
confent  among  praSlitioners  will  be  eftablifhed  as  at  pre- 
fent  exifts  among  ajironomers  and  chemljis. 

But  to  return  to  the  objedl  of  this  work 

DEF.  I. 

Baron  de  Haller  calls  that  a SENSIBLE  PART 
of  the  human  body,  which,  upon  being  hurt  tranfmits 
the  impreflion  to  the  foul ; or  which.  In  other  words, 
occafions  evident  figns  of  pain  and  difquiet  in  the 
animal.  , 

* Dr.  Brown  appears  by  his  writings  to  have  been  the  firft  who  formed 
afyjlem  of  Phyfic  on  the  irritability  of  the  Fibre ; this  fyftem,  vulgerly  called 
the  Brcnonian  System,  as  improved  by  the  new  discoveries 
IN  CHEMISTRY,  is  the  objc£I  of  the  prefent  work. 

■f  It  is  to  the  writings  of  thefe  gentlemen  that  the  Author  of  Medical 
Extracts  owes  his  chief  obligatio'ns.  Other  works,  however,  have  be<^ 
confulted,  and  in  the  illuftration  of  this  nciu  Syjlem,  it  is  attempted,  as  much 
gs  polTible,  to  obtain  the  voice  of  every  one, 

Pelectando  p^ritcrcjue  monendo.— — 

Hor. 

DEF. 
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DEF.  II. 

On  the  contrary,  lie  calls  that  INSENSIBLE, 
which  being  burnt,  tore,  pricked,  or  cut  till  it  is 
quite  deftroyed,  occalions  no  fign  of  pain  or  con- 
vulfion,  nor  any  fort  of  change  in  the  fituation  of 
the  body : 

DEF.  III.  r 

And  he  calls  that  an  IRRITABLE  PART, 
which  becomes  fhorter  upon  being  touched  ; very  ir- 
ritable if  it  contrafts  upon  a flight  touch,  and  the 
contrary,  if  by  a violent  touch  it  contra6ls  but  little. 

We  have  therefore  a threefold  dlvijlon  of  the  human 
body  into  PARTS, 

1.  SENSIBLE; 

2.  INSENSIBLE;  and 

3.  IRRITABLE. 


I 

Fables 


Fables  relate  that  Venus  w.ts  wedded  to  Vulcan,  the  Goddefs  of  beauty 
to  the  God  of  deformity.  The  tale,  as  Tome  explain  it,  gives  a double  repre- 
fcntation  of  art ; Vulcan  fhewing  us  the /)ro^r^o«s  of  art,  and  Venus  the 
completion.  'P\x.  progreJponSf  fuch  as  the  hewing  of  ftone,  the  grinding  of  co- 
lours, the  fufion  of  metals,  thefe  all  of  them  are  laborious,  and  many  times 
difguftful : the  completions,  fuch  as  the  temple,  the  palace,  the  pifture,  the 
ftatue,  thefe  all  of  them  are  beauties,  and  juftly  call  for  admiration.  Now  if 
Anatotr^  and  Fhyjiology  be  arts  not  ending  in  themfelves,  but  have  a view  to 
Ibmething  farther,  they  mull  neceCTarily  be  arts  of  the progrejjhie  charaHer.  If 
then,  in  treating  on  them,  the  fubjedl  Ihould  appear  dry  rather  than  elegant, 
fevere  rather  than  pleafing,  let  it  plead,  by  way  of  defence,  that,  though  its 
importance  may  be  great,  it  partakes  from  its  very  nature,  which  cannot  he 
changed,  more  of  the  deformed  God,  than  of  the  beautiful  Goddefs. 


Uabris. 


/ 
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It  is  with  fome  relu6lance  that  I prefent  to  the  hu- 
mane Reader  this  ufeful  detail  of  experiments  on  animals, 
though  I think  a better  apology  may  be  given  for  thefe, 
than  for  the  diverjions  of  hunting,  filhing,  and  fhooting, 
which  are  univerfally  tolerated  in  civilized  focieties; — 
and,  perhaps,  the  compaffionate  Reader,  like  thofe  who 
do  not  objedl  to  the  enjoyment  of  the  fruits  of  thefe  fports 
and  paftimes,  as  they  are  improperly  called,  fo  may  he 
pcrufe  with  fome  pleafure  the  conclufions  drawn  from 
the  fufferings  of  nature,  inflidled  by  man  on  animals, 
from  the  more  exalted  motive  of  philanthrophy. 


Irritability  is  one  of  thofe  grand  truths  which  is  undeniably  de» 
monftrated ; and  Poflcrity,  which  alone  ftamps  the  merit  of  difcoverics,  by 
eibJlraBing  of  perfons,  will  promote  thh  difcovery  to  that  rank,  which  its  use- 
fulness incitles  it  to.  She  will  laugh  when  fhe  obferv’es,  that  after  its  op. 
pofers  had  failed  in  perfuading  us  there  was  no  fuck  thing,  they  Ihould  endeavour 
to  render  the  doftrine  odious,  by  the  confequence  which  they  pretend  naturally 
follows  from  it.  She  w'ill  be  diverted  to  fee  Phyficians  following  the  example 
of  religious  Sciflaries  and  Devotees,  interefting  the  caufe  of  GOD  with  their:, 
and  accufing  of  materialism,  fuch  as  differ  from  them  in  opinion  as  to  the 
pulfations  of  the  Heart,  and  motion  of  the  other  organs.  A certain  author, 
well  known  for  the  greatncfs  of  his  talents,  and  the  bad  ufe  which  he  made  of 
them,  has  endeavoured  to  draw  this  induHion ; but  the  illuftrious  De  Haller, 
who  was  ferioufly  affcfted  at  the  imputation,  has  ably  refuted  the  futility  of 
fuch  impious  and  abfurd  reafoning. 
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I.  OF  IRRITABLE  PARTS. 

'It  is  obfervable,  that  the  motion  of  the  HEART*  ihe  Heart. 
not  only  furvives  that  of  the  organs  of  voluntary  mo- 
tion, but  continues  a confiderable  time  even  after  it 
is  feparated  from  the  body.  Nay,  after  it  has  even 
ceafed  to  palpitate,  yet  as  it  ftill  retains  a latent  powet 
of  contradfion,  its  fyftole  and  diaftole  may,  by  the 
application  of  ftimuli,  be  alternately  renewed  and 
continued  fome  time  longer.  Hence  in  drowning  or 
fuffocation,  though  the  pulfe  be  imperceptible,  and 
life  apparently  extinguHhed,  yet  the  heart  ftill  pre- 
ferves  this  latent  power  or  fufeeptibility  of  motion ; 
for  though  unable  to  propel  the  blood  through  the 
vafcular  fyftcm,  yet  it  wants  only  to  be  gently  excited 
by  fuitable  ftimuli  to  renew  its  adtion. 

* Vide  Numbers  I.  and  II.  of  the  Plates  of  the  Heart  ; of  the  ni*- 
rural  Size,  to  Ihew  the  Circulation  and  the  Effcdt  of  Vital  Air  on  the 
Blood.  Printed  for  Johnfon,  St.  Paul’s-  Church-yard  j and  Robinfons, 
Patemoller-Row.  Price  yr.  6d. 

Plates  alfo  of  all  the  internal  vifeera  of  the  human  body,  of  the  na- 
tural lize,  will  be  printed  in  colours,  to  illuftrate  this  work,  if  the  public, 
an.xious  to  know  of  what  parts  they  are  compofed,  give  this  undertaking 
fa  fpecimen  of  which  has  been  already  exhibited)  the  encouragement  which 
it  feems  to  merit. 

* B 
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In  the  firft  rudiments  of  animal  life,  even  before 
the  brain  is  formed,  the  punctum  saliens  points 
out  the  embrio  heart  in  miniature,  and  marks  its 
pr'imaval  irritability  as  a fure  prefage  of  vitality. 

The  heart  of  the  chick  begins  to  move,  before  we 
dare  prefume,  that  there  is  any  organ  for  diftributing 
the  nervous  power.  The  punctum  saliens,  is  the 
heart  of  the  chick;  it  is  feen  beating  while  the  body 
of  the  chick  is  but  a rude,  unformed,  and  gelatinous 
mafs. 

As  this  fingular  organ  exhibits  irritability  the  firft, 
fo  it  never  relinqui flies  it  till  the  laft,  and  may  there- 
fore be  confidered  as  the  primum  mobile  and  ul- 
TiMUM  MORiENs  of  the  animal  machine. 

In  animals  with  cold  blood  ^ the  irritability  is  very 


-*  It  is  pleafing,  fays  Dr.  Thorjjt^n,  in  his  communication  to  Dr. 
Beddoes,  to  obferve,  that  in  the  animated  world,  where  the  Jlimului  in 
the  blood  \% great,  the  irkitability  of  the  contradlilc  fibre  is /^ ; or 
in  other  words,  that  the  irritability  of  the  contraftile  fibre  is  in 
exa£t  unifon  with  the  quantity  of  oxygenated  blood.  Hence  the  reafon  of 
the  long  life  of  the  heart  of  filhes,  as  it  is  called,  and  of  all  that  dais  of 
animals,  whofe  blood  is  but  little  oxygenated  or  cold,  and  why  thefe  feem 
fo  very  tenacious  of  life.  Vide  the  Supplement  to  Dr.  Beddoes’s  Obferva- 
tions  on  the  Nature  and  Cure  of  Confumpiion,  Fever,  &c. 

Does  not  this  obfervation  confirm  the  dodlrine  fupported  in  this  work, 
that  the  irritable  principle  is  neither  oxygen  nor  caloric, 
however  it  may  be  increafed  by  thefe  principles?  Vide  Vol.  III.  On  Oxy- 
gen as  the  Principle  of  Irritability. 
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gj-eat,  arid  coritinues  a long  while.  The  heart  of  a 
viper  will  palpitate  when,taken  from  its  body  twenty- 
four  hours,  and  that  of  a turtle  thirty  or  longer;  and 
in  animals  vvhofe  blood  is  hot,  it  moves  until  the  fat 
is  rendered  iViff  by  the  cold,  at  which  time  the  mo- 
tions of  the  heart  and  all  the  other  mufcles  commonly 
ceafe. 

The  celebrated  Boerhaave  acknowledges  an  ac- 
tive force  in  the  heart,  and  a latent  principle  of  mo- 
tion in  the  pieces  of  it  when  cut,  but  he  neverthelefs 
attributes  this  to  the  nerves,  though  the  communica- 
tion with  the  brain  has  been  cut  off  ! Dr.  Whvtt 
follows  the  fame  path,  but  with  this  difference  of  ex- 
prefEon,  he  ufes  the  term  irritability,  and  imputes  it 
to  the  foul,  which  feeling  the  impreffion  of  the  zm- 
tation  occaCons  the  contradfion  of  the  fibre,  the  foul 
therefore  with  him  is  deviftble,  and  refides  in  every 
living  part  of  the  body  ! Accordingly  we  find  alfo,  in 
other  books,  “ All  motion  is  owing  to  the  foul,  which 
being  fenfible  of  flimuli  contradls  the  fibres  which  are 
touched,  and  pulls  them  back,  to  prevent  their  being 
injured 

However  fimple  this  theory  may  be  ; and  like  the 
dodlrine  of  Phlogijlon  among  the  chemifts,  however 

* This  is  the  Vis  Medicatrix  of  Cullen  and  the  old  Phyficians. 
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commodious  ford!  fern  bar  raffing  us  from  feveral  difficul- 
ties, yet  as  it  is  not  in  unifon  with  the  phaenomcna, 
that  are  obferved,  it  muft  be  rejedlcd. 

1.  For,  in  the  first  plvce,  the  irritable 
parts  are  thofe  that  are  leaji  fenjible^  and  therefore 
not  fubjeft  to  the  command  of  the  foul,  which  ought 
to  be  quite  the  reverfe,  if  the  foul  was  the  principle 
of  irritability. 

2.  In  the  SECOND  placf.,  irritability  continues 
after  death,  and  in  parts  quite  feparated  from  the 
body,  and  deprived  of  its  communication  with  the 
brain  * , for  there  is  nothing  more  common  than  to 
fee  the  heart  of  a frog  beat,  and  the  mufcles  remain 
irritable,  after  the  head  has  been  taken  off,  and  the 
fpinal  marrow  removed. 

3.  And  THIRDLY,  it  is  generally  allowed,  that 
the  nerves  are  the  organs  and  the  brain  the  receptacle 
of  all  our  fenfations,  the  fources  of  all  our  ideas ; but 
the  nerves  and  the  brain,  as  will  be  prefently  fliewn, 

* The  heart  is  obferved  before  the  brain  in  the  embr'o  chick,  and  is 
fuppofed  therefore  to  aft  independent  of  brain.  Som»  children  have  grown 
their  full  period  in  the  womb,  where  there  has  been  found  after  birth  m 
hrain.  Might  not  irritahilitv  during  the  fo;tal  period  ferve  all  the 
purpofes  of  ihh  vegetative  life  ? but  as  foon  as  the  infant  is  brought  into 
the  world,  where  voluntary  motion  and  fenfation  is  required,  a ftate  ad- 
vanced above  the  vegetable,  the  babe  •without  a brain  inflantly  perilhes. 
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are  not  irritable,  therefore  irritability  has  no-  . 

THING  jN  common  WxTH  SENSATION*. 

MUSCLES  are  compofed  of  longitudinal  fibres  TheMufcles. 
which  fliorten  themfelves,  and  are  fo  difpofed  that 
this  contraction  always  ferves  feme  wife  purpofe. 

\ 

They  elegantly  terminate  in  tendons,  wltich  are 
braced  by  flieathes,  and  tliough  fo  numerous,  each 
occupies  its  proper  place  and  juft  direction. 

Colour  was  believed  to  be  effential  to  the  conflitu- 
tion  of  a Muscle.  But  in  fowls,  in  amphibious  ani- 
mals, in  fifties,  in  worms  and  infeCts,  through  all  the 
gradations  of  animals,  of  different  fpecies  or  different 
fizes,  the  colours  of  the  mufcular  fibre  change.  In 
fifties,  and  in  infeCts,  it  is  generally  white  ; even  iij 
the  human  body,  it  is  not  effentially  red  ; the  fibres  of 
the  iris,  and  the  mufcular  coats  of  the  arteries,  the  • 
mufclesof  theftomach,  of  the  inteftines,  and  of  the  uri- 
nary bladder,  are  colourlefs.  We  cannot  tlierefore  de- 

* The  heart  is  divided  into  two  auricles  and  two  ventricles. 

The  AURICLES  comraunicatc  with  their  correfponding  veniricles, 
and  have  valves  to  guard  this  paffage.  The  valves  on  the  right  fide 
are  ca\itd  tricufpides,  on  the  left  witraUs-  These  prevent  the  recur- 
rence of  the  blood  into  the  auricles.  The  auriclis  and  ven- 
TRICJ.ES  may  be  faid  to  be  hollow  mufcles,  or  rather  may  be  compared 
to  two  hollow  cavities  on  each  fide  formed  of  one  mufcle,  and  the  lefr  ca- 
vities or  mufcle  are  more  abundantly  furnifhed  with  fibres,  becaufe  a 
greater  force  is  required  to  propel  the  blood  through  the  body  than  the 
lungs. 

fine 
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fine  a mufcle  by  that  property  which  it  often  wants } 
but  we  may,  with  the  utmoft  propriety  chara£lerize  it 
by  its  CONTRACTILE  POWER,  the  only  true  evidence 
of  its  nature  ; for  the  contra6lion  of  the  iris  proves  it 
to  be  a mufcle  by  truer  marks  than  its  colour;  and  by 
tlie  fame  rule  the  mufcles  of  a fiili,  or  of  the  meanefi; 
infe^,  are  as  perfedl  as  thofe  of  man. 

A 

Such  is  the  connexion  betwixt  mufcles  and  their 
contraHile  force,  or  .PRINCIPLE  of  IRRITABI- 
LITY, that -the  moment  it  dies,  all  its  aftonilhing 
power  is  gone  : and  the  mufcle  which  could  lift  a 
hundred  pounds  while  alive,  can  bear  the  weight 
but  of  a few  pounds  when  dead.  Whereas,  on  the 
contrary,  all  thofe  parts  that  are  irritable,  as  the 
ligamentSj  tendons,  &c.  are  capable  of  bearing  the 
fame  weight  when  dead  as  when  ciUve. 

This  IRRITABLE,  Or  CONTRACTILE  POWER,  in 
mufcles,  is  that  property  by  which  mufcles  recede 
from  certain  ftimuli,  without  any  feeling,  without 
creating  any  confeioufnefs  of  action,  and  fo  little  de- 
pendant is  it  upon  nerves,  that  it  is  found  equally 
perfe6t  in  animals  * and  plants  which  have  no  nerves, 
and  remains  in  parts  fevered  from  the  body  to  which 

* The  polypus,  according  Co  John  Hunter,  is  devoid  of  nerv'es. 
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they  belong.  Tliis  irritability  is  fo  far  inde- 
pendent of  nerves,  and  fo  little  connected  with  feel- 
ing, which  is  the  province  of  the  nerves,  that  upon 
ftimulating  any  mufcle  by  touching  it  with  a cauftic, 
or  irritating  it  with  a fliarp  point,  or  driving  the  elec- 
tric fpark  through  it,  the  mufcle  inftantly  contrails : 
although  the  nerve  of  that  mufcle  be  tied  ; although 
the  nerve  be  cut  fo  as  to  feparate  the  mufcle  entirely 
from  all  connexion  with  the  fyftem ; although  the 
mufcle  itfelf  be  feparated  from  the  body  ; although 
the  creature  upon  which  it  be  performed,  may 
have  loft  all  fenfe  of  feeling,  and  have  been  long  to  all 
appearance  dead.  Thus  a muscle  cut  from  the 
limb,  trembles  and  palpitates  long  after ; the  heart, 
feparated  from  the  body,  contrails  when  irritated ; 
the  BOWELS,  when  torn  from  the  body,  continue 
their  periftaltic  motion,  fo  as  to  roll  upon  the  table, 
ceafing  to  anfwer  to  ftimuli  only  when  they  them- 
felves  become  adlually  dead.  Even  in  vegetables,  as 
in  the  fenfttive  plant,  this  contra61ile  power  lives.  It 
is  by  this  irritable  principle,  that  a cut  mus- 
cle contra6ls  and  leaves  a gap  ; that  a cut  artery 
ftirinks  and  retires  into  the  flefli.  Even  when  the 
body  is  dead  to  all  appearance,  and  the  nervous  power 
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gone,  this  contraiSllIe  power  remains ; fo  that  if  a 
body  be  placed  in  certain  attitudes,  before  it  be  cold, 
its  MUSCLES  will  contra6t,  and  it  will  be  ftiffened  In 
that  pofture  till  the  organization  yields,  and  begins 
to  be  dilTolved.  Hence  comes  the  diftindlion  be- 
twixt the  IRRITABILITY  of  the  mufcles  and  the 
SENSIBILITY  of  nerves ; for  the  irritability  of 
mufcles  furvives  the  animal, — as  when  it  is  adlive  af- 
ter death  ; — furvives  the  life  of  the  part,  or  the  feel- 
ing of  the  whole  fyifem,  as  in  palfy,  where  the  vital 
motions  continue  entire  and  perfect ; — and  where  the 
mufcles,  though  not  obedient  to  the  will,  are  fubjedt 
to  irregular  and  violent  a61ion  ; — and  it  furvives  the 
connexion  with  the  reft  of  the  fyftem,  as  where 
animals  very  tenacious  of  life  are  cut  into  pieces : 
whereas  sensibility,  the  property  of  the  nerves, 
gives  the  various  modifications  of  fenfe,  as  vifton, 
hearing,  and  the  reft  ; gives  alfo  the  general  fenfe  of 
pleafure  or  pain  ; and  thus  the  eye  feels,  and  the  fkin 
feels ; but  their  appointed  ftimuli  produce  no  motions 
in  thefe  parts  ; they  are  fenjible  but  not  irritable.  The 
HEART,  the  INTESTINES,  and  all  the  muscles  of 
voluntary  motion,  anfwer  to  ftimuli  with  a quick  and 
forcible  contra£lion ; and  yet  they  hardly  feel  the  fti- 
muli 
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mull  by  which  thefe  contradlions  are  produced,  or  at 
leaft  they  do  not  convey  that  feeling  * to  the  brain. 
There  is  no  confcioufnefs  of  prefent  ftiinulus  in  thofe 
parts  which  are  called  into  adlion  by  the  impulfe  of 
the  nerves,  and  at  the  command  of  the  will : fo  that 
MUSCULAR  PARTS  have  all  the  irritability  of  the  fyf- 
tem,  with  but  little  feelings  and  that  little  owing  to 
the  nerves  which  “enter  tlieir  fubftancej  while 
NERVES  h.-iv&  all  the  fenjibility  oi  the  fyftem,  but 
motion. 

The  nervous  influence  is  a mere  ftiinulus  to  the 
voluntary  mufcles,  as  blood  is  to  the  heart  and  arte- 
ries; food  to  the  ftomach  ; or  bile  to  the  inteftines. 
It  lofes  its  influence  over  the  fyftem  fooner,  than  the 
irritable  principle  in  the  fibre  fails : for  the  irritable 
ftate  of  the  mufcle  continues  long  after  the  voluntary 
motion,  or  power  of  excitement  from  the  nerves,  is 
gone  : for  when  we  die  Jlou/ly^  the  irritable  principle 
of  the  mufcles  is  exhaufted  in  the  ftruggles  of  death. 
If,  while  in  perfe£t  health,  we  are  killed  by  a fudden 
blow,  the  irritable  power  of  the  mufcles  furvives  the 
nervous  fyftem  many  hours  or  days,  and  the  flefh 

* The  caufe  of  this  curious  phsenomeDon  we  (hall  particularly  explain, 
when  we  come  to  treat  of  ganglions.  Vide  Vol.  IV,  IntroduBion. 

* C trembles. 
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trembles,  and  the  abforbcnts  continue  to  abforb  * ; 
and  often,  as  after  fuffocation,  or  drowning,  we  can, 
by  operating  upon  this  poor  remains  of  life,  reftorc 
the  circulation,  re-ahimate  the  nervous  fyftem,  and 
recover  that  life,  which  feemed  to  have  entirety  left 
the  body  t ; aud  thus  the  nervous  influence,  which 
feemed  to  animate  the  fyftem,  and  to  be  the  prime 
mover  and  fource  of  life,  owes  its  reftoration  to  that, 
which  was  conceived  to  be  but  a fecondary  power. 


There  are  fome  mufcles  which  have  a Jironger  con-- 
tradlhig  force  than  others.,  and  retain  it  a longer  time 
after  the  animal  is  dead.  The  chief  of  thefe  is  the 
DIAPHRAGM  |,  which  I have  always  obferved  to 

move 

Vide  Vol.  I.  Sea.  XI.  p.  109. 

•|-  Vide  Vol.  IV.  Sea.  XLVII.  p.  557'  Mode  of  recavermg 

drtramed  Perfons. 

% The  ftudy  of  anatomy,  as  it  leads  to  the  knowledge  of  NA- 
TURE, needs  not,  f.iys  the  illullrious  Cheselden,  many  tedious  de- 
feriptions,  nor  minute  difleaions  ; what  is  moll  worth  knowing  is  fooneft 
learned,  and  leaft  fubjea  to  difficulties,  while  dividing  and  deferibing  the 
parts,  more  than  the  knowledge  of  their  ufes  requires,  perplexes  the  learn- 
er, and  makes  the  fcience  tedious,  dry,  and  difficult. 

Upon  this  principle  all  the  anatomical  deferiptions  interfperfed  in  this 
work  will  be  conduacd. 

The  DIAPHRAGM,  or  midriff,  isa  large  broad  mufcle,  that  divides  the 
thorax  from  the  abdomen.  In  its  natural  Rate  it  is  concave  or  vaulted  above 

the 
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move  a long  while  after  the  other,  when  the  animal 
was  dead,  or  at  leaft,  by  irritating  the  phrenic  nerve  ■ 
which  goes  to  that  mufcle,  it  could  be  renewed.  I have  - ^ 
feen  it,  fays  Baron  de  Haller,  irritable  and  tremble 
an  hour  or  more  after  death,  when  the  motion  of  the 
inteftines  had  entirely  ceafed,  and  many  others  have 
witnefled  the  fame  along  with  ii?e. 

Tlie  CESOPHA-GUS  when  Irritated,  contra£ls  The  eefipht- 

itfelf 

I 

tiic  abdominal  •vifcrra,  and  coftvex  towards  the  thoracic.  It  is  called,  by 
Haller,  Nobiliffimui  fojl  cor  mujcidus"  and,  like  it,  is  in  conftant 
aflion.  At  the  fame  time  of  infpiration,  it  is  then  a plane,  and  its  mo- 
tions are  in  general  one  fourth  lefs  than  the  heart.  Befides  being  a mulde 
of  infpiration  j it  affifts  in  vomiting,  and.the  expulfion  of  fordes ; and  it 
marks  our  paflions  by  its  irregular  adtion,  as  fighing,  yawning,  coughing, 
laughing.  It  is  afifedled  by  fpafms,  as  in  hiccup,  lock-jaw,  &c.  It  is 
both  a mufcle  of  voluntary  and  involuntary  adlion,  and  the  caufe  of  its 
involuntary  aHion,  and  its  general fympaihy  with  all  the  violent  motions  of 
tlie  body,  deferves  a fuller  attention  of  the  philofophic  anatomift  than  has 
been  hitherto  bellowed  upon  it.  Some  llrong  charadters  of  fpecial  con- 
trivance we  cannot  fail  to  obferve  here. 

iB.  The  diaphragm  feparates  pofteriorly  into  touo Jlips,  betwixt  which 
the  AORTA  DESCENDENS  paflfes. 

2d.  A little  above  this,  and  to  the  left  fide,  in  the  moll  flefhy  part  of 
the  diaphragm,  there  is  a direii  opening  for  the  palfagc  of  the  CEso- 
PHAOUS,  or  gullet. 

3d.  There  is  alfo  on  the  right  fide  of  the  diaphragm  a large  triangular 
hole  for  the  paffage  of  the  vena  cava  ascendens. 

* The  CESOPHAOUS,  or  gullet,  is  compofed  both  of  longitude 
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itfelf  very  fenfibly,  and  I have  plainly  feen  its 
periftaltic  motion  after  death,  fo  that  a morfel  thruft 
into  the  cefophagus  will  be  puflied  upwards  and 
downwards  by  the  periftaltic  motion  excited  by  that 
ftimulus. 

fheStomach.  The  STOMACH*  is  conftderably  irritable,  and 
when  touched  with  a corrofive,  becomes  immediately 
furrowed.  If  you  irritate  it  with  a knife,  either  at 
/ the  pylorus,  or  elfewhere,  it  prefently  contradls  itfelf  j 

and  when  wounded  the  borders  of  the  wound  retrabl. 
You  may  fee  the  motions  of  the  Jiomach  through  die 
i:endinous  part  of  the  diaphragm  after  it  has  been 

nal,  and  circular  Jibres,  but  chiefly  circular,  abundantly  more  fo  than  ih 
the  inteftines  ; becaufe  this  has  no  foreign  power  to  aflift  it,  and  becaufe  it 
is  necetfary  the  food  fliould  make  a Ihorter  flay  here  than  there.  Hence  it 
w that  horfes  drink  againft  the  law  of  gravity.  The  inner  furfece  is  ^ 
finooth  membrane,  abundantly  fupplied  with  mucilages,  to  fheath  this  or- 
gan, and  render  the  pafifage  of  the  aliment  eafy. 

/ * The  stomach  is  fituated  on  the  left  fide  below  the  Ihort  ribs.  The 

right  fide  of  tlie  ftomach  is  covered  by  the  thin  edge  of  the  left  lobe  of  the 
li-ver ; the  left  prefles  on  the  Jpleen.  Its  figure  nearly  refembles  the  pouch 
of  a bag-pipe,  its  upper  fde  being  concave,  and  the  Icemer  convex,  and  its 
left  end  moft  capacious.  The  entrance  into  the  cefophagus  on  the  left  fide 
is  called  the  cardia  ; pn  the  right,  where  the  chyme  pafles  into  the  du- 
odenum, is  named  pylorus,  where  there  is  a circular  valve, 
or  fpliinlier  mufcle,  which  hinders  a regurgitation  of  the  aliment.  The 
|lomach  has  circular  and  longitudinal  fbres,  and  its  inner  membrane  is  be- 
dewed with  a ftrong  and  vifeid  mucus. 
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laid  bare,  as  alfo  fhining  through  the  peritonjsum 
while  the  abdomen  is  entire.  We  therefore  cannot 
doubt  an  inftant  of  this  organ  being  irritable. 

The  INTESTINES  both  large  and  fmall,  are  Theintefthm 
extremely  irritable.  When  the  inteftine  is  only 

nightly  - 

The  INTESTINAL  CANAL  IS  ufually  five  times  the  length  of  the 
individual.  It  is  curioufly  convoluted  m the  abdomen.  This  fpace  ana- 
tomifts  have  thought  fit  to  divide  into  6 portions. 

III.  The  DUODENUM,  becaufe  it  is  commonly  reckoned  in  adults  to 
be  IS  inches  long. — At  a fmall  diftance  from  where  the  llomach 
joins  it,  the  common  gall  duH  and  the  pancreatic  duff  open  into 
it ; from  the  one  it  receives  the  hile,  and  from  the  other  the  pan~ 
erratic  juice. 

sd.  The  JEJUNUM,  from  its  being  in  general  found  empty,  on  ac- 
count of  the  fluidity  of  the  chyme,  the  llimulus  of  this,  and  the 
bile,  and  the  prodigious  number  of  laifleals. 

jd.  The  ILEUM,  becaufe  of  its  filuation  near  the  pelvis,  where  the 
bones  projedling  like  the  wings  of  a phaeton  are  called  Ilea. 

4th;  The  COLON,  which  takes  an  arched  diredtion, 

5th.  The  CSECUM,  or  blind  gut,  a pouch,  as  it  were,  of  the  colon, 
about  3 inches  long,  and  called  blind,  from  its  being  out  of  the 
direftion  of  the  paflage  of  the  food.  Its  diameter  is  twice  as 
large  as  that  of  the  other  inteftines.  It  has  an  appendix,  called 
VERMIFORM,  whofc  ufe  is  not  well  afeertained,  which  floats 
loofe  in  the  abdomen,  and  in  the  mackerel  there  may  be  feen 
above  1 50  of  them. 

6th.  The  rectum,  or  Jlraight  gut,  is  the  lafl,  and  at  its  termina- 
tion is  furrounded  by  circular  mufcular fibres,  called  the  sphinc- 
ter ANI, 
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fiightly  cut,  the  wound  equally  retraSls  its  edges; 
but  if  cut  quite  through,  thefe  curl  themfelves  back., 
fo  as  to  embrace  the  parts  above,  or  in  other  words, 
they  turn  infide  out.  When  a part  of  the  inteftine 
only  is  irritated,  it  contradb  fo  ftrongly  there,  that 
the  cavity  is  quite  clofed,  and  the  contents  are  pufhed 
into  the  neighbouring  parts,  either  upwards  or  down- 
wards, which  dilate,  and  foon  afterwards,  being  ir- 
ritated by  thefe  contents,  they  contract,  and  pulh 

The  three  firft  arc  termed  the  small  cuts,  the  three  laft  tha 
GREAT.  In  the  fmall guts,  asisobfcrvedVol.il.  page  216,  there  arc 
numerous  PLAITS  to  detain  the  food,  and  allow  a wider  furface  for  its 
abforption.  Thefe  are  larger,  and  far  more  numerous  near  the  Aomach, 
where  the  food  is  thinner,  than  they  are  towards  the  colon.  At  the 
entrance  of  the  ileum  into  the  colott,  there  are  two  ver^  lurge  valves, 
which  prevent  the  rqgrefs  of  the  faeces  into  the  ileum.  The  ctecum  and 
colon,  bcfides  having  flronger  mufcular  coats  than  the  fmall  inteftines, 
are  furnifhed  with  three  ligamentous  bands,  running  lengtliwife  on 
their  outfide,  dividing  their  furface  into  three  portions  nearly  eq.ual. 
Though  thefe  appear  like  ligaments  externally,  they  are  made  up  in  their 
inner  ftrudlure  of  true  mufcular  fibres.  The  ligarnentrlike  bands,  which 
in  the  caecum  and  colon  are  colledlecj  into  three  portions,  are  fpread  equally 
ever  the  furface  of  the  reCium  j a wife  precaution  of  nature,  that  no  part 
of  it  may  be  weaker  than  another,  left  it  Ihould  give  way  in  the  efforts  of 
egeftion.  The  plaits  are  confiderably  fewer  in  the  great  guts.  They  have 
alt  an  INNER  membrane,  ftudded  with  an  infinite  number  of  arteries, 
or  glands,  which  pour  out  a lubricating  fluid.  They  have  mufcular  Jihres 
both  circular  and  longitudinal. 


along  whatever  is  contained.  Very  often,  after  the 
motions  of  the  inteftines  have  ceafed,  they  are  re- 
newed again,  and  increafed  by  little  and  little,  by 
fome  objcurecaufe  which  reftores  their  irritability. 

After  they  have  been  taken  out  of  the  body,  I have 
obferved,  continues  Baron  de  Haller,  this  motion 
rather  to  increafe.  They  may  be  irritated  externally 
either  with  a knife,  a needle,  alcohol,  or  corrofives, 
but  their  internal  furface  is  much  more  irritable. 

The  GALL-DUCT  and  the  other  excretory  The’DiObe 

Commutmt 

du^is,  are  inirritable ; that  is,  Itimuli  produce  no  mo-  Cdedocbus. 
don  in  them. 

The  ARTERIES  have  been  always  fuppofed  to  be  ’ItuArtenei. 
irritable.  This  idea  is  countenanced,  first,  by  feeing 
that  the  fJk-worm  has  no  heart,  but  only  a large  ar- 
tery, which  performs  the  office  of  a heart.  Second- 
ly, by  the  blood  after  death  being  expelled,  whence 
thefe  derive  their  name  f ; and  lastly,  by  the  mo- 
tion of  the  fluids  continuing,  as  may  be  feen  in  a mi- 

* Or  COMMON  t)UCT  of  the  liver  and  gall-bladder,  ■which  enters  the 
duodenum  oppofite  the  pancreatic  du£l.  Vide  note  *,  page  xxi. 

, -t-  Artehies,  from  air;  and  rfav,  to  draw.  Vide  Note  *, 

Vel.  I.  page  top. 
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crofcope,  even  when  the  heart  has  been  removed, 
Unlefs  this  was  the  cafe,  the  pulfe  of  the  arteries, 
which  refembles  the  fvftole  and  diaftole  of  the  heart, 
will  be  very  difficult  to  be  accounted  for. 

UitLaneah  The  LACTEALS  * contradl  and  empty  them- 
felves  like  the  arteries,  upon  being  touched  with  vi- 
triolic acid,  and  there  is  the  fame  argument  for  their 
being  irritable  as  for  the  arteries,  viz.  though  they 
be  ever  fo  full  of  chyle  at  the  time  when  the  animal 
dies,  they  empty  themfelves,  and  contrail  in  fuch  a 
manner,  that  you  cannot  difeover  any  fluid  within 
them  in  the  dead  animal. 

When  making  a punilure  with  a knife,  in 
* TheBLidder.  the  BLADDER  t of  a dog  juft  dead,  it  will 
contrail  itfelf  and  force  out  its  contents  through 
the  opening  made  in  the  abdomen. 

* Called  fo  from  their  containing  chyle,  which  haTthc  appearance  of  milk. 
The  LACTEALS  are  veffcls  of  abforption  of  infinite  fmallnefs,  fituated 
in  the  inteftines.  They  increafe  in  lize,  and  terminate  in  a gland,  called, 
the  RECEPTACULUM  CHYLi,  whence  this  fluid  proceeds  along  the  tho- 
racic DUCT,  which  terminates  in  the  left  fubclavian  vein.  The 
V. ALVES  of  the  veflels  of  abforption  are  innumerable. 

•f  For  the  anatomical  defeription  of  this  organ  vide  page  xxx. 
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n.  OF  INIRRITABLE, PARTS. 

The  LUNGS*  appear  devoid  of  irritability. 

Tlie  LUNGS  is  fituated  on  the  right  and  left  fide  of  the  heart.  It  is 
divided  intotwo  lobes,  and  thefe  are  fiibdividcd  into  lobules,  three  on  the 
right  fide  and  two  on  the  left.  The  trachea.,  or  wind-pipe,  defeends 
into  the  lungs,  aad  forms  innumera'ble  cells,  which  have  a communi- 
cation with  each  other,  and  give  to  this  vlfcus  a honey-combed  appearance. 
In  the  membranes  of  thefe  cells  are  diftributed  the  branches  of  the  tvsa 
PUL.MONARY  ARTERIES,  and yittr  returning  velTcls,  or  pulmonary 
VEINS.  ■“  Some  have  thought,”  fays  the  great  Cheselden,  “ that 
“ in  thefe  cells,  the  AIR  enters  the  blood-veffels,  and  mixes  with  the 
“ blood;  but  this  opinion,  however wants  fufficient  experiments 
“ to  prove  it ; air  being  found  in  the  blood,  as  it  certainly  is,  is  no  proof 
of  its  entering  tliis  way,  becaufc  it  may  enter  with  the  chyle.  I think, 
fays  he,  the  moft  probable  argument  for  the  air's  entering  into  the  blood 
“ by  the  lungs,  or  rather  fame  particular  part  of  the  air,  may  be  fetched 
“ from  the  known  experiment  of  each  man  in  a diving-bell  wanting  near 
" a gallon  of  frclh  air  in  a minute ; for  if  preffure  only  was  wanting,  they 
often-delcend  until  thcprelTure  of  the  air  is  three  or  four  times  what  it  is 
“ on  the  furface  of  the  earth.  Dr.  Monro  obferves,  that  the  water  tor- 
“ toife  has  very  large  lungs,  confiding  of  larger  vcficlcs  than  in  land  ani- 
“ mals,  and  conjeflures  that  this  probably  is  the  reafon,  why  they  bear  to 
“ be  longer  without  breathing,  as  they  are  provided  with  a larger  quan- 
“ tity  of  that  JE  NE  SCAI  QUOI  from  the  air,  which  is  fo  neceffary 
“ to  life.”  VVe  lhall  throughout  this  work  trace,  as  far  as  poflible,  the 
^rue  relation  we  (land  in  with  refpeft  to  the  external  air,  as  upon  the  dif- 
covery  of  the  true  nature  of  the  air,  the  great  rnyftery  of  .the  office  of  the 
lungs  and  chylification  is  unfolded,  .and  other  matters  of  the  utmoft  im- 
portance in  the  praflice  of  phylic. 
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JAnjer,  Kid- 
tiey,  and 
Stleetu 


The  LIVER*,  KIDNIESf,  and  SPLEEN 
have  alfu  no  irritabiliiy  ; that  is,  they  do  not  retra6I  the 
edges  of  a wound  made  in  them  as  do  tlje  mufcles, 
or  when  irritated  fliew  the  leaft  motion. 


* The  LIVER  is  the  largeft  gland  in  the  body,  of  a dulky  red. colour, 
immediately  fituated  under  the  vaulted  cavity  of  the  diaphragm,  or  mid- 
riff, chiefly  on  the  right  Jide,  and  fomewhat  on  the  above  the Jiomach, 
Exteriorly,  or  anteriorly,  it  is  convex,  inwardly  it  is  concave ; very  thick, 
in  its  fuperior  part,  and  thin  in  its  inferior.  The  upper  fide  adheres  to  the 
diaphragm,  and  it  is  fixed  to  this,  and  the  fternum,  or  bre^  bone,  by  a 
broad  ligament,  called  5Uspensorium.  It  is  alfo  tied  to  the  navel  by  a 
ligamentous  band,  called  teres,  which  is  the  umbilical  vein  of  the  foetal 
Hate  degenerated  into  a ligament.  Both  thefe  bands  ferve  to  fufpend  it, 
while  lying  on  the  back,  from  bearing  too  much  on  the  fubjacent  cava, 
orotherwife  it  might  prefs  on  this  important  returriing  veflel,  flop  the  cir- 
culation, and  put  a period  to  life.  Dogs  and  cats,  and  other  animals,  whp 
are  defigned  for  leaping,  have  their  liver  divided  into  many  diflindt  lo- 
bules ; which  prevent  a too  great  concuflion  of  this  vifeus.  Ours  is  divided 
into  two  LOBES,  of  which  the  right  is  confiderab)y  the  largeft. 

•(•  The  KiDN'iES  are  two  oval  bodies,  fituated  in  the  loins,  contiguous 
to  the  two  laft  fhort  ribs;  the  right  under  the  liver,  and. the  left  under  the 
fpleen. 

J The  SPLEEN  is  fituated  immediately  under  the  diaphragm,  above 
the  left  hdmy,  and  between  the  Jiomach  and  ribs.  In  figure  it  refemblcs 
a deprefled  oval,  near  twice  as  long  as  broad,  and  almoft  twice  as  broad  as 
thick.  It  has  been  taken  from  dogs,  fays  Cheselden,  without  any 
marked  inconvenience  to  them.  Its  office  is  the  late  difeovery  of  the  cele- 
brated Icdlurer  on  phyfiology,  Dr.  IIaighton,  a ihort  account  of  which 
is  given  it)  Vol.  II.  page  213. 

If 
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If  you  initate  a NERVE*,  the  mufcle  to  The  Newts, 
tvhich  it  is  diftributed  is  immediately  convulfed-, 
that  is,  it  contrasts  its  fibres,  but  in  this  experiment 
there  will  not  be  found  the  fmalleji  contradlion  of  the 
NERVE. 

\ 

I applied  a mathematical  inftrumenf,  fays  Baron  de 
Haller,  marked  with  very  fmall  divifions,  length- 
ways, to  a long  nerve  of  a living  dog,  in  fuch  a manner 
as  I was  certain  to  perceive  the  JlightcJl  contraflion,  but 
upon  irritating  the  nerve  7io  contraii'ion  whatever  could 
be  perceived. 

* Nerves  are  white,  firm,  folid  cords,  which  arife  from  the  cere- 
trim,  cerebellum,  and  fpinal  marmv,  and  arc  fpread  over  every  fentient  ' 

portion  of  the  body  by  innumerable  filaments.  Ten  pair  of  nerves  iffue 
from  the  brain  itfelf,  arid //;;>^  from  the  fpinal  manow.  Thofe  that  go 
to  the  organs  of  fenfc  are  confiderably  larger  than  the  reft,  and  are  in  part 
diverted  of  their  outer  covering  or  external  tunic. 


\ 


D 2 


II.  OF 


XXVlll 


III.  OF  SENSIBLE  PARTS. 

To  point  out  what  parts  were  fenjtblcy  we  have 
the  following  experiments. 


Upon  touching  the  BRAIN  * with  a knife,  or  In 
whatever  way  Baron  de  Haller  did  It,  or  upon  ap- 
plying any  cauftic  body,  the  animal  was  fei2sed  with 
violent  convulflons,  and  contorted  his  body  on  the  one 
fide  or  the  other  in  the  form  of  a bow,  expreffing  by 
its  fcreams  violent  anguifh. 

Having  thruft  a probe,  lays  Dr.  J.  Johkson,  intO' 
The  Spinal  the  SPINAL  MARROW  f,  all  the  mufdes 

Marrcrw. 

of  the  limbs  were  violently  convulfed. — The  muf- 

* The  B RAIN  is  divided  into  two  portions ; that  fituated  in  the  upper 
part  of  the  Ikull,  is  called  cerebrum,  and  tliat  in  the  hind  part,  under 
the  former,  cerebei  lum.  On  the  external  furface  of  the  brain  we  fee 
feveral  inequalities,  or  'windings,  like  the  circumvolutions  of  the  inteftines, 
and  the  cerebrum  divides  into  two  hemifpherts  while  the  cerebel- 
lum fends  out  an  oblong  projeClion,  which  palTes  through  the  large  hole  of 
the  occiput,  called  medulla  oblongata. 

f The  MEDULLA  SPINALIS,  or  fpinal  marrow,  is  a continuation  of 
the  medulla  oblongata. 


The^  Cert- 
brum,  Cere- 
bellum, and 
Medulla 
Oblongata. 
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cles  of  the  back  were  fo  convulfed,  that  the  ani- 
mal was  bent  backwards  as  in  opifthotonos  of  the 
lock-jaw.  The  intercoftal  mufcles  were  all  con- 
tradfed,  and  their  natural  a£llon,  that  of  drawing  all 
tlie  ribs  nearer  each  other  and  upwards,  was  rendered 
a matter  of  ocular  demonftration.  The  diaphragm 
was  alfo  ftrongly  contrafted. 

The  NERVES  which  derive  their  fource  from  Tht  Ncrve$, 
the  brain,  are  themfelves  extremely  fenfible.  It  is 
impofllble  to  reprefent  to  one’s  felf,  without  having 
feen  it,  the  vaft  pain  and  difquietude  which  an  animal 
is  thrown  into  upon  touching,  irritating,  or  even  ty- 
ing a neiTe. 

The  SKIN  f,  as  being  abundantly  fupplied  with  The  SKn. 
nerves,  is  found  to  be  extremely  fenfible,  for  in 
whatever  manner  you  irritate  It,  the  animal  makes  a 
noife,  ftruggles,  and  gives  all  the  indications  of  pain 
that  it  is  capable  of. 

The 

* Tlie  nerves  have  been  before  deferibej  page  xxvi!. 

^ The  SKIN  is  divided  by  anatomifts  into  two  diftinft  coverings. 

The  outer  is  called  cuticula,  or  fcarf-Jkin\  the  inner  cutis  verAi 
•X  truejkln.  Between  thefe  is  interpofed  a flimy  mucus,  called  rete 

MUCorvm; 
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Ihe  Mem- 
hranesof  the 
StontMh, 
Jnte/finet, 
JBladder,  and 
Ureters, 


The  INTERNAL  MEMBRANES  oF  the  STO- 
MACH INTESTINES  f,  BLADDER^  zni 


URETERS  II,  being  of  nearly  the  fame  nature  with 
the  fkin  §,  does  in  confequence  enjoy  the  fame  fet>- 


Mucorum  ; v;hich  is  ycllowifli,  brown,  or  black,  as  is  the  complexion. 

The  colour  of  this  mucus  being  the  only  difference  between  Europeans,- 
“ Indians,  and  Africans,  for  the  fibres  of  the  true  Ikin  arc  white,”  fays 
Cheselden,  “ iii  allrnen.'” 

* This  part  has  been  deferibed  page  xx. 

•f-  Vide  page  xxi.  , ' 

J The'  B t At)Dt  a;  is  fituated  in  the  Tcfwer  part  of  the  belly,  immediate- 
ly beliind  the  iihidn  of  the  pudendal  bones,  and  above  the  redlum,  or 
flraight  gut.  It  is  the  refervoirof  the  urine  or  aqueous  part  of  the  blood- 
(a  mofe  particular  accourft  df  the  tn'itic  will  be  given  when  we  come  to 
Diabetes)  fecreted  by  the  kidneys  and  fent  from  thence  by  its  dudls,  or 
ureters;  its  external  paffage  is  called  urethra,  the  neck  of  which,  or 
more  properly  fpeaklng  the  bladder,  is  fecured  by  a circular  mufcle  called 
sriNCTER  URiN-iE,  the  fibres  of  which  clofe  this  opening,  except  under 
the  great  irritationo  f diftention,  or  from  the  commands  of  the  will.  The 
coats,  -or-tunics,  of  the  bladder  are  the  fame  as  thofe  of  the  inteftines,  fto- 
mach,  and  osfophagus,  via.  an  internal  membranous,  fenfible,  and  fccreting 
mucus,  zmiddle  mufcular,  and  an  e.vrrrWalfo  membranous,  butinfcnfible. 

f|  The  URETERS  ate  t'u'bes,  about  the  fize  of  goofe-quills,  and  about  3 
foot  long  ; they  arife  from  the  kidnies,  and  ertter  the  bladder  ndar  its  necky 
runnmg  for  the  fpace  of  an  inch  obliquely  between  its  coats,  they  form  to- 
themfclves  as  it  were  valves,  fo  that  upon  the  contra£lion  of  the  bladder, 
the  urine  is  darted  along  the  urethr.-\,  which  is  its  proper  paffage. 

§ Thcfe  feveral  parts  differ  anatomically  from  the  Ikin  in  this. . They 
have  no  cuticle,  nor  rete  mucofum,  though  they  fccrete  a fluid  analogous  to 
this.  They  differ  from  the  Ikin  alfo  in  having  mujcular  Jibres  immyiately 
under  them. 


8 


The 


XXXI 


The  MUSCULAR  FLESH  Is  fenfible  of  pain,  HuMujcln. 
which  is  dependant  entirely  on  the  nerves.  For  if 
you  tie  the  nerve  going  to  any  part,  that  part  be- 
comes immediately  paralytic  below  the  ligature  and 
'Injenjible.  Its  vital  fundiions  however  remain.  A 
blifter  applied  to  the  part  below  the  incifed  nerve  in- 
flames and  draws  up  the  outer  Ikin,  though  it  docs 
not  create  pain ; ulcers  are  healed,  and  fuppu- 
rate,  and  the  limb  feems  to  have  loll  nothing  but 
the  power  of  motion. 

The  Mammae,  or  BREASTS^,  as  being  covered  Tht  JSrujt. 
with  a good  deal  of  fkin,  and  furnilhed  with  many 
nerves,  has  alfo  a proportionable  degree  of  fenh- 
bility. 

* Each  BREAST  is  a conglomerate  gland,  or  an  aflemblage 
of  glands  to  feparate  milk,  with  their  excretory’  ducts,  which  ate 
capable  of  mucti  diftcntion,  tending  towards  the  nipple,  and  as  they  ap- 
proach, unite,  fo  as  to  make  but  a few  dufts  at  their  exit. 
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The  Dura 
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IV.  OF  INSENSIBLE  PARTS. 

In  order  to  difcover  what  parts  were  infenjibky 
Baron  de  Haller  made  the  following  experi- 
ments. 


The  DURA  MATER  * is  a kind  of  periofleum, 
every  where  applied  to  the  internal  furfacc  of  the 
cranium,  conne£led  to  it  by  veflels,  and  has  arteries 
tranfmitted  through  it  to  the  Ikull,  in  the  fame  man- 
ner as  they  are  tranfmitted  through  the  periofleum  to 
the  other  bones  of  the  body.  It  is  compofed,  like  all 
the  other  membranes  of  the  body,  of  cellular  fub- 
flance,  and  like  them  is  perfedlly  inferi/ible,  fo  that 
it  may  be  burnt  with  vitriol,  cut  with  a knife,  or 
tore  with  a pair  of  pincers,  without  the  animal,  the 

* The  DURA  MATER  is  a very  compaft  ftrong  membrane  lining  the 
infide  of  the  Ikull,  firmly  adhering  at  its  bafis,  and  but  lightly  at  the  up- 
per part,  except  at  the  futures.  It  extends  itfclf  acrofs  the  Ikull,  fo  as  to 
divide  the  cerebrum  into  tmio  hcmifpheres.  This  part  of  the  membrane  is 
called  the  falx,  and  prevents  in  great  meafure  the  concuflion  of  this  part. 
It  again  projedls  laterally,  and  fuftains  the  pofterior  part  of  the  cerebrum, 
which  hinders  it  from  compreffing  the  cerebellum, 
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objeft  of  the  experiment,  appearing  to  fuffer  the 
leafl:  pain. 

The  brain  naturally  divides  into  two  parts.  The 
upper  portion  is  called  the  cerebrum,  and  the  fmaller 
and  lower  portion  the  cerebellum.  Thefe  are  fheathed 
by  a membranous  covering  called  the  PIA  MA- 
TER Having  removed,  fays  Baron  de  Haller, 
a portion  of  the  Ikull,  with  the  dura  mater  contigu- 
ous to  it,  I touched  it  with  butter  of  antimony, 
whereupon  it  was  burnt  to  a fear,  without  the  animal 
complaining  in  the  leaft,  or  making  any  fort  of  ftrug- 
gling,  or  being  at  all  convulfed. 

The  infenfibility  of  the  PERIOSTEUM  f was 
long  ago  obferved  by  Mr.  Cheselden,  nor  are  we  at 
all  furprifed  at  this,  feeing  there  are  no  nerves  diftri- 
buted  to  it.  I have  torn  and  burnt  the  perlojleum, 
without  the  animal’s  Ihewing  the  leaft  fign  of  pain  ; 
nay  young  kids  have  fucked  during  the  experiment : 
whereas  when  pinched  they  have  (hewn  the  mpft  evi- 
dent marks  of  pain. 

* This  is  an  exceeding  fine  membrane,  which  invefts  the  brain 
even  between  its  folds,  hemifpheres,  «cc. 

t A fmooth  MEMBRANE  Covering  the  bones. 

#E 


V 


The  Piet 
Mater. 


The  Feri- 
ofteum. 


That 


XXXIV 


The  Feri- 
toTucwn. 


The  Fleum< 


That  the  PERITONEUM*  is  infenjible  I proved 
by  repeated  experiments,  which  I carefully  made 
after  I had  difledled  away  the  re^i  mufcles,  which 
cover  this  membrane. 

I next  made  my  experiment  on  the  PLEURA  f, 
having  freed  it  from  the  intercojlal  mufcles,  which  we 
know  are  well  fupplied  with  nerves  (the  experiment 
was  difficult,  but  I have  frequently  done  it,  and  moft 


* Below  tlie  diaphragm,  or  midrifF,  under  the  mufcles  of  the  belly, 
lies  that  membranous  expanfioft  called  the  peritoneum,  which  is  a 
muck  ftronger  covering  than  the  pleura, 'and  confines  the  intcilines  and 
contents  of  the  abdomen. 

-|-  Every  diftinct  part  of  the  body  is  covered,  and  every  cavity  is  lined 
with  a fmgle  membrane,  whofe  thicknefs  and  /.rength  is  as  the  bulk  of 
the  part  it  belongs  to,  and  as  the  friftion  to  which  it  is  naturally  expofed. 
Thofe  membranes,  which  contain  diftinft  parts,  keep  the  parts  they  con- 
tain together,  and  render  their  furfaces  fmooth,  and  lefs  fubjedl  to  be  la- 
eetated  by  the  aftions  of  the  body  ; and  thofe  which  line  cavities,  ferve  to 
render  the  cavities  fmooth  and  fit  for  the  parts  ihcy  contain  to  nios'e  againft. 
Tlie  membranes  of  all  the  cavities  tliat  contain  folid  parts,  are  fludded  with 
glands,  or  are  provided  with  velTcls,  which  feparatc  a'MUCcs  to  make  the 
parts  contained  move  glibly  againft  one  another,  and  not  adhere  together. 
The  PLEURA  lines  the  whole  cavity  of  the  cheft,  where  the  heart  and 
lungs  are  placed,  and  gives  it  tlwt  fmooth  and  gloffy  appearance,  which 
when  thefe  organs  are  removed  we  cannot  fail  to  obferve.  It  meets  as  it 
were  on  the  breaft-bone  on  each  fide,  and  then  becoming  more  compadl:, 
feparates,  and  extending  fo  as  to  form  an  acute  triangle,  it  divides  the  two 
great  lobes  of  the  lungs,  and  is  here  called  medi  astinu.m.  It  then  pafles 
towards  the  vertebrae  of  the  back,  where  k aflumes  again  the  name  of 
pleura. 
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fuccefsfuliy  on  a kid,  it  being  a very  quiet  animal), 
and  even  upon  the  PERICARDIUM*,  in  all  which  The  Ptn. 
cafes  the  membranes  being  cut  or  irritated,  occafion- 
ed  no  fenfe  of  pain,  nor  the  lead  change  in  the 
animal. 

The  celebrated  Storch,  as  appears  by  the  journal 
of  the  difeafe  of  which  he  died,  was  not  fenfible  of 
any  pain,  while  in  performing  the  paracentefis,  the 
trocar  pierced  the  peritonaeum.  Upon  this  occa- 

fion  I forefee  that  many,  eminent  phyficians,  who 

« 

place  the  feat  of  head  ach  and  phrenites  In  the  mem- 
branes of  the  brain,  and  the  violent  pain  of  the 
pleurify  in  the  membrane  of  the  pleura,  will  differ 
from  me  in  opinion.  But  I only  relate  fa6Is,  and  as 
a fearcher  after  truth,  it  is  immaterial  to  me  on 
which  fide  nature  decides  the  queftion.  Neither 
are  thefe  truths  altogether  repugnant  to  pathology. 
Boerhaave  affirmed  long  ago,  that  in  infpiration, 
the  PLEURA  of  the  ribs  was  lefs  upon  the  ftretch,  be- 
caufe  the  ribs  by  means  of  the  intercoftal  mufcles  ap- 


* The  PERiCARBlUM,  Or  hcarC'purfc,  is  an  exceeding  ftrong  mem- 
brane, which  covers  the  heart,  even  to  its  bafis.  Its  ufes  arc  to  keep  the 
heart  from  having  any  fridlion  with  the  lungs ; and  to  contain  a fluid  to 
lubricate  its  furface.  It  is  firmly  faftened  to  the  great  veflels  that  enter 
into,  and  iffue  from,  the  heart;  as  alfo  to  the  diaphragm, 
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proached  nearer  each  other,  and  on  the  contrary,  in 
expiration,  this  membrane  was  more  tenfe  becaufe  the 
ribs  receded  to  a greater  di fiance  from  each  other. 
But  in  pleurify  the  patient  fufFers  moft  in  infpiration ; 
that  is,  when  the  pleura  is  leaji  dijlended,  and  vice 
verfa ; wherefore  that  great  man  did  not  place  the 
feat  of  this  difeafe  wholly  in  the  pleura,  but  he 
joined  it  with  an  inflammation  of  the  'intercojial  muf^ 
des,  which  ferve  to  bring  the  ribs  nearer  together, 
and  which  we  have  before  proved  to  be  a fenfible 
part. 

I am  much  difpofed,  fays  the  prefent  celebrated 
profefTor  of  phyfic  at  Edinburgh,  Dr.  Monro,  to  join 
with  thofe  who  think  that  we  miftake  the  true  feat  of 
the  pain  in  pleurify.  I caufed,  fays  he,  the  operation 
for  emphyfema  to  be  performed  three  times,  and  I 
was  particularly  attentive  to  this  queftion.  I fcratched 
and  tore  the  pleura,  yet  the  patient  did  not  make 
any  remarkable  complaint,  and  1 would  have  con- 
cluded fo,  frorn  this  plain  confideration,  what  is  the 
ufe  of  the  pleura  ? It  is  a mere  foft  lining  to  obviate 
the  evil  of  friftion,  and  I could  not  imagine  that; 
NATURE  would  have  formed  this  acutely  fenfible.  I 
crooked  a probe,  and  turning  the  point  againfl  the 
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PLEItra,  I pricked  it  rudely,  and  the  patient  juft  felt 
that  I was  prefling  him,  but  experienced  no  pain. 
In  one  cafe  I caufed  the  fide  to  be  perforated,  and  in- 
troduced a bougie  ten  inches,  and  turning  it  round, 
the  patient  felt  fomething  moving,  but  no  pain.  I 
repeated  this  fome  days  after  the  operation,  when 
an  inflammation  was  come  on,  and  ftill  with'  the  fame 
effedt.  I have  repeated  the  experiments  of  Haller 
on  quadrupeds,  cutting  away  the  intercoftal  mufcles, 
and  have  torn  away  the  pleura  without  the  animal 
feeming  to  complain 


If  the  dura  and  pia  mater,  and  likewife  the  perl- 
ofteum,  and  the  peritonaeum,  and  pleura,  be  found 
void  of  fenfation,  there  is  little  expecSlation  that  other 
membranes  fliould  polTefs  a different  charadleriftic 
property  ; and  indeed  the  MEDIASTINUM*  and 
OMENTUM  t are  mere  refle£lions  of  the 

pleura. 

* vide  note  -j-,  page  Xxxiv. 

The  OMENTUM,  orcawl,  in  Greek  fTrvTrXocv,  is  a broad,  thin,  and 
tranfparcnt  membrane,  arifing  from  the  inferior  and  interior  border  of  the 
(tomach,  and  reaching  down  as  far  as  the  navel  j then  doubling  backwards 
and  upwards,  is  connefted  with  tlic  colon.  Befides  its  principle  conneftions 
with  the  ftomach  and  colon,  it  is  likewife  attached  to  the  duodenum,  to 
the  fpleen,  pancreas,  and  mesentery,  which  is  a membrane  faftened  to 
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, The  Cellular 
Membrane. 


PLEURA.  All  thefe  membranes  being  deftitute  of 
nerves,  are  of  the  fame  nature  as  the  CELLULAR 
MEMBRANE  and  are  therefore  infenfible  to 
ftimuli. 

There 

the  iiiteftine?,  along  winch  the  laftcals  riin.  The  omentum  lies  immedi- 
ately under  the  peritonaeum.  It  is  every  where  a double  membrane ; I 
fpeak.  not  of  its  great  fold  already  mentioned  ; but  every  portion  of  the  tliin 
membrane,  by  itfelf,  may  be  .divided  into  two  thinner  membranes,  which 
arc  joined  together  by  cellular  texture,  in  the  cells  of  which  the  fat  is 
depofited.  The  fecretion  here  is  performed  in  the  moft  ftmplc  .manner, 
Iik.e  fecretions  in  plants,  there  being  no  glandular  apparatus.  The  fat  is 
diftributed  very  unequally  in  the  omentum,  as  you  may  find  it  in  fome 
places  very  thin  and  tranfparent,  and  in  other  places  above  an  inch  thick. 
The  omentum,  or  cawl,  in  calves,  gives  a very  beautiful  reprefentation  of 
this  fadl.  The  ufes  of  the  omentum  arc  firft  to  interpofe  between  the  peri- 
tonaeum, the  inteftines,  and  the  ftoraach,  to  keep  all  thefe  parts  moifi, 
wrarm,  flippery,  and  to  hinder  their  adhefion  ; but  moft  probably  its  chief 
ufe  is  to  furnilh  oil  to  the  liver  to  be  converted  into  bile,  which  is com- 
pofed  of  eilhall  (azot  and  hydrogen)  and  «7  (hydrogen  and  oxygen).  For 
the  fat,  though  it  is  depofited  in  the  cells  of  the  omentum,  yet  rauft  it 
have  fome  kind  of  circulation ; otherwife  its  ftore  would  be  continually 
augmenting  beyond  meafure;  and  as  there  are  here  no-other  excretory  dudfs 
but  veins,  and  thefe  all  terminate  in  the  vena  portarum,  which  veffel 
goes  to  the  liver,  carrying  to  its  fecrctory  vcflels  that  fluid,  from  whence 
in  part  bile  is  generated  ; and  hence  it  is  a refervoir  for  the  formation  of 
the  bile,  as  the  fpleen  is  for  the  formation, of  the  pancreatic  juice. 

* The  CELLU.LAR  TEXTURE  is  Continued  without  interruption  all 
over  the  body,  and  is  infinuated  into  every  recefs.  It  is  compofed,  not  of 
fibres  laid  together  or  interwoven,  nor  of  fmall  tubes,  or  veflels,  though 
they  run  along  it,  being  only  adventitious,  and  no  part  of  its  true  flrudfure, 
but  of  unorganized  lamellje,  like  fine  fcales.  The  lamellae  receding 
from  one  another,  which  partly  again  imiting  tranfverfely,  forms  cells,  in 
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There  is  no  doubt  of  the  CUTICLE*,  or  fcarf- 
ikin,  being  infenfible,  feeing  you  may  cut  it,  as  with 
corns,  which  is  only  an  increafed  cuticle,  or  burn  it 
with  nitrous  acid,  until  you  give  it  a durable  taint, 
without  occafioning  the  leaft  pain. 

fuch  a manner  as  to  communicate  together  all  over  from  head  to  foot.  If 
we  conceive  a fpunge,  in  which  every  cell  opens  into  all  thofe  that  are  con- 
tiguous to  it,  we  lhall  form  a juft  idea  of  the  cellular  texture.  Its  cells 
are  in  fome  places  fmaller,  in  others  larger ; it  is  dilatable  by  a very  fmall 
force,  where  it  is  not  confined  by  the  refiftance  of  neighbouring  parts. 
Where  its  cells  are  largeft,  and  its  texture  loofeft,  it  contains  fat,  as  im- 
mediately under  the  Ikin,  alraoft  over  all  the  furface  of  the  body,  between 
it  and  the  moft  external  mufclcs ; in  the  intervals,  or  iaterflices,  between 
one  mufcle  and  another;  in  the  omentum,  around  the  kidneys,  &C.  This 
membrane,  web,  or  texture,  by  laborious  difledtion,  by  blowing  air  into 
it,  by  injeftions,  by  maceration,  hath  been  found  to  follow  every  vilible 
bundle  of  mufcular  fibres,  every  tendon,  every  velTel,  even  every  the  mi- 
nuteft  nerve.  We  fliall  find  it  conftituting  a great  part  of  the  oifophagus, 
ftomach,  inteftincs,  urinary  bladder,  &c.  So  that  there  is  no  phyfieal 
point  in  the  whole  animal  fabric,  in  which  there  is  not  a portion  of  the 
cellular  texture.  Its  ufe  and  importance  in  the  animal  body  is  very  great. 
It  ferves  as  a bond  of  union,  by  tying  and  faftening  all  the  parts  together, 
yet  in  fuch  a manner,  as  not  to  prevent  or  obftrudt  their  neceffary  mo- 
tions : to  contain  fat,  if  required ; or  marrow  ; or  ferum  ; or  a thin  va- 
pour; to  render  parts  fmooth,  and  raoift,  and  flexible  ; and  to  hinder  them 
from  growing  together.  It  yields  a commodious  way  or  road.for  velTels 
and  nerves  to  glide  along.  It  furniflics  a confiderable  part  of  the  linings  of 
the  great  cavities  of  the  body,  and  immediately  covers  and  envelops  each 
particular  vifeus  of  the  body  ; infomuch  that  Haller,  who,  of  all  ana- 
tomifts,  hath  moft  minutely  examined,  and  moft  fully  and  extenfively 
confidefed  it,  declares,  “ that  for  certain  the  far  greater  part  of  the  animal 
“ body  is  compofed  of  it.” 

* Vide  page  xxix. 
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THIS  GLUTEN  * which  divides  the  cuticle 
from  the  cutis  vera,  or  true  fldn,  as  it  cannot  eafily 
be  feparated  from  the  cuticle,  it  becomes  impofllble  to 
try  experiments  upon  it ; but  one  may  reafonably  fup- 
pofe,  like  other  Jluids^  it  has  no  feeling. 

The  FAT  f is  a fluid  contained  within  the  cellular 
membrane.  That  this  fluid  may  be  pierced  without 
infliifling  pain,  may  be  feen  by  a needle  thrufl;  into 
the  flefli  of  a hog,  who  will  fhew  no  figns  of  pain,, 
until  it  has  got  quite  through  the  fat  and  reached  the 
flefli  below. 

The  conftant  event  of  my  experiments  was,  that 
the  animal  whofe  TENDON  % was  lacerated,  burnt, 
or  pricked,  remained  quiet,  without  fhewing  any 
figns  of  pain,  and  when  part  of  the  wounded  tendon 
remained,  it  would  walk  without  complaining.  Af- 
te>r  I was  fully  fatisfied  of  the  event,  I had  no  difii- 
culty  in  difcovering  the  caufe,  there  being  no  nerves 

* Vide  page  xxix. 

-{■  Vide  Vel.  I.  page  27. 

J Tendons  are  not  condenfed  mufcular  fibres,  but  condenfcd  cellu- 
lar membranes  attached  to  mufcular  fibres,  for  the  convenience  and  beauty 
of  this  elegant  part  of  our  machinery. 
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tliat  I could  trace  to  that  part.  Seeing  therefore  in 
the  human  body  the  nerves  only  are  capable  of  fenfa- 
tion,  it  is  neither  unnatural  nor  improbable  that  the 
tendons  being  deftitute  of  nerves  Hiould  have  no  fen- 
fation.  I have-oftener  than  once  feen  the  tendons 
laid  bare  in  men,  and,  emboldened  by  the  experiments 
which  I have  made  on  brutes,  I once  laid  hold,  with 
a pair  of  forceps,  of  the  naked  tendon  of  the  flexor, 
that  bends  the  third  joint  of  the  fore-finger,  without 
the  pentleman  beino;  in  the  lead  fenfible  of  it.  I have 
likewife  feen  the  fupinator  longus  chafed  with  hot  oil 
of  turpentine,  in  order  to  flop  an  hEemorrhage  ; it  oc- 
cafioned  an  acute  pain  in  the  fkin,  but  the  patient 
felt  none  in  the  tendon.  Wherefore  there  is  no  need 
of  fear  from  the  accident  of  the  ruptured  tendon.  I 
have  feen  a new  cellular  fubftance  grow  in  a few 
days,  and  unite  the  tendo  achillis*  that  was  cut 
through  in  a dog.  As  foon  as  the  edges  were  united, 
the  animal  fuflered  no  inconvenience,  and  jumped 
with  the  fame  agility  upon  the  chairs  as  before. 

When  we  cu<  open,  fays  Bell  of  Edinburgh,  a 
fafeia  or  tendinous  membrane,  there  is  little  pain  : 
when,  as  in  amputation,  we  cut  the  tendons  even 

* The  tendon  of  the  heel. 

#F 


and 


xlii 


The  Cap- 
ftile. 


and  neat,  there  is  no  pain  : when  we  fnip  with  our 
fciflars  the  ragged  tendons  of  a bruifed  finger  to  cut 
it  ofF,  the  patient  docs  not  feel : and  laitly,  when  wc 
fee  TENDONS  of  fuppurated  fingers  lying  flat  in  their 
fheaths,  we  draw  them  out  with  our  forceps,  or 
touch  them  with  probes,  without  exciting  pain.  Oil 
of  vitriol  has  been  poured  upon  each  of  the  parts  be- 
longing to  a joint,  and  a piece  of  cauftic  has  beerj 
dropped  into  its  cavity,  but  flill  no  pain  enfued;  nay, 
fome.  have  been  fo  bold,  naay  I not  fay  fo  vicious,  a§ 
to  repeat  thefe  experiments  upon  the  human  body, 
pinching,  pricking,  and  burning  the  tendons  of 
the  leg,  and  piercing  them  with  knives,  in  a poor 
man,  whofe  condition  did  not  exempt  him  from  this 
hard  treatment  ; who  was  ignorant  of  this  injuftice 
that  was  done  him,  while  his  cure  was  protra£led, 
and  he  was  made  a cruel  fpedlacle  for  a whole 
city ! 

In  a cat  I filled,  fays  Baron  dc  Hauler,  the  arti- 
culation of  the  femur  vyith  the  ptlvis  vyith  vitriolic 
acid,  without  its  feeming  to  feel  this  violent  corrofive. 
Sometimes  inflead  of  cauftics  I have  tried  the  knife, 
and  have  tranfpierccd  the  CAPSULE  of  the  knee, 
* and 
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aiul  the  LIGAMENTS,  ami  fcraped  the  patella, 
without  the  animal  fhewing  the  leaft  fign  of  pain. 
And  indeed  it  is  well  ordered  by  nature,  that  thofe 
parts  which  are  expofed  to  continued  fridlion  thould 
be  void  of-fenfation 

The  infenfibility  of  BONES  is  ftill  difputed,  and 
indeed  I have  made  no  experiments  upon  this  fubjedf, 
for  in  that  cruel  torture  which  is  required  to  lay  bare 
the  bones  it  is  nearly  impoffible  to  diltinguifli  the  two 
pains.  In  the  large  bones  I never  could  find  any 
nerve  entering  the  bone,  and  I have  feen  the  opera- 
tion of  the  trepan  performed  upon  found  perfons  who 
had  the  free  ufe  of  their  fenfes,  without  their  com- 
plaining of  any  increafed  pain  during  the  perforation 
of  the  cranium  f. 

Several  authors  have  affirmed  the  MARROW  to 
be  extremely  fenfible,  but  feeing  no  nerves  enter  the 

* In  a llatc  of  health  thefe  parts  are  certainly  tnfunjihle.  In  the  flate  of 
difeafe  is  the  neighbouring  and  fenfient  parts  alj'a  in  a Hate  of  difeafe,  or 
■whence  the  pain  trom  luhite  f’welVmgs,  &c.  ? This  fubjedt  delerves  the 
moft  ferious  attention  of  ihe  philofophic  anatomift,  and  we  lhall  again  re* 
confider  at  when  treating  on  difeafes. 

In  the  cafe  of  Wet,  &c.  are  not  the  bones  fcTifiblc  ? 
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The  Teeth, 


The  Gums, 


bones,  and  that  it  is  of  tlie  fame  nature  as  fat,  it  ap- 
pears highly  improbable. 

The  fenfibility  of  the  TEETH  * to  heat  and  cold 
is  wifely  provided,  that  nothing  might  pafs  into  the 
ftomach  that  might  irritate  fo  important  an  organ. 
But  otherwife  they  are  infenfible,  being  often  fcaled 
and  filed  without  the  perfon  complaining  in  the 
leaft. 

It  is  wifely  ordained  that  the  GUMSf  fliould  be 
infenfible.  Hence  they  ferve,  when  the  teeth  are  re- 
moved, the  office  of  mafiification,  and  are  lanced  or 
cut  without  the  leaft  fenfation  of  pain 

We  have  feen  then  there  is  a difference  in  the  parts 
of  the  human  body,  according  to  the  feveral  ufes 

* Vide  Vol.  II . page  240.  The  te£th  are  of  three  kinds. 

I,  The  incifores,  or  cutting-teeth,  being  made  of  the  form  of  a 
chifel. 

a.  The  catmi,  or  dog-teeth,  being  pointed  in  the  form  of  an  awl. 

3.  The  molares,  or  grinders,  having  a flat  and  uneven  furfacc  for 
grinding,  ihaped  like  an  .anvil. 

-j-  In  the  ftate  of  \njiammat\on  they  feem  to  have  fome  fenfe  of  feel- 
ing, and  excite  a dull  fenfation  of  paim  Vide  Vol.  VI.  On  the  Nsture 
of  Difenfes  and  their  Management, 
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for  which  they  are  defigncd  , forae  are  vafcular  and 
foft,  others  bony  and  hard ; fome  fenfible,  and  very 
prone  to  inflammation  and  difeafe  ; others  callous 
and  infenfible,  have  little  a£lion  in  their  natural 
date,  and  little  pronenefs  to  difeafe. 

The  greater  part  of  the  body  is  merely  infenfible 
and  inirritable  matter,  united  into  a moving  and  per- 
fe6t  whole.  In  fome  places  there  is  fuch  a conflux 
of  nerves,  as  form  the  moft  delicate  and  perfedl  fenfe, 
endowing  that  part  with  the  fulleft  life;  while  others 
are  left  without  nerves,  almofl:  inanimate  and  dead, 
left  feeling,  where  it  ought  not  to  be,  ftiould  derange 
the  whole  fyftem. 

The  living  parts  of  the  fyftem  are  the  mufcles  and 
nerves ; the  mufclcs  to  move  the  body,  and  perform 
its  offices,  each  mufcle  * anfwcring  to  its  particular 
ftimuli,  and  moft  of  them  obeying  the  commands  of 
the  will ; the  nerves  to  feel,  to  fuffer,  and  to  enjoy, 
to  iflue  the  commands  of  the  will,  bringing  the  muf- 
cles into  a61ion  : but  ftill  the  mufcles  have  their  own 
peculiar  life,  or  irritability,  fuperior  to  the  nerves,  and 
independent  of  them.  It  is  a power  which  furvives 
that  of  the  nerves,  a6llng  even  when  fevered  from 

* Including  the  hoV,<nu  mufcles,  as  the  heart,  arteries,  lymphatic?, 
ftomach,  inteftines,  &c. 
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the  general  fyftem ; and  adling  often  on  the  living 
body,  without  the  impulfe  of  the  nerves,  and  fome- 
times  in  oppohtion  to  the  will. 

The  infenfible  and  inirritable  matter  of  the  fyflem 
joins  thefe  living  parts,  and  performs  for  them  every 
fubfervient  office, — forms  coverings  for  the  brain  j 
—-coats  for  the  nerves  ; — flieaths  for  the  mufcles  ; — 
tendons, — ligaments, — and  all  the  apparatus  for  the 
joints — unites  them  into  one  whole  by  a continued 
tiffue  of  cellular  fubilance,  which  has  no  interruption, 
and  fuffers  no  change,  but  ftill  preferves  its  own  in- 
fenfible nature,  while  it  joins  the  fentient  and  moving 
parts  to  each  other.  The  tendons,  ligaments,  peri- 
ofteum,  and  capfules  of  joints,  are  all  compofed  of 
this  cellular  fubftance,  which  by  its  elajiicity^  binds 
and  conne6ts  the  parts,  and  by  its  dead  and  infenfible 
nature,  is  lefs  expofed  to  difeafe,  and  appears  there- 
fore  to  be  the  fitteft  medium  of  connedlion  for  the 
Viving  fyflem. 
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FIRST, 

O F 

DIRECT  STIMULI. 


DEFINITIONS. 


STIMULI,  are  the  exciters  of  actions  in  animated 
bodies,  and  are  of  two  kinds, 

I.  Direct,  producing  tone,  or  strength,  in 
the  fibre-, — and  an  expenditure  of  the  ir- 
ritable principle : 

1.  Indirect,  producing  atony,  or  weak- 
ness, in  fibre-, — and  an  increase  of  the 

irritable  principle. 

ACTION,  or  EXCITEMENT,  in  animated  bodies, 
is  the  retrocession  of  the  fibre  upon  the  application 
of  Jiimuli ; and  is  in  proportion, 

ift.  To  the  STRENGTH  of  the  fibre, 

2d.  The  QUANTITY  of  irritable  principle. 

And  3d.  The  degree  of  Jiimulus  applied. 

THE  LAWS  OF  THE  ANIMAL  CECONOMY, 
are  the  changes  that  the  fibre  and  irritable  prin- 
ciple undergo,  upon  the  application  of  Jiimuli. 


SECT.  I. 


» 


ON  STIMULI^. 

It  has  been  lately  flievvn,  how  certain  parts  of  the 
Jiving  body  pofiefs  the  property  of  irritahiUty,  or  retro- 
ceffion,  upon  the  application  of  certain  Jiimuli : a pro- 
perty which  the  mimofa,  and  other  plants,  feem  alfo  to 
partake,  and  which,  being  diftind:  from  fenjibility,  does 
not  depend  on  the  fame  organs.  It  has  been  (hewn  alfo 
how  irritability  refides  exclufively  in  the  miifcular  fibres y 
whereas  feufibility  was  proved  to  depend  on  the  nerves. 
Thus  if  a nerve  be  divided,  the  fenfibility  of  the  part  be- 
low the  divi/lon  will  be  loft,  while  its  irritability  ftill  i-e- 
mains.  Hence  we  find  thofe  parts  which  are  deftitute 
of  nerves  are  not  fienfible,  and  thofe  that  are  deftitute  of 
mufcular  fibres  are  not  irritable. 

When  Baron  de  Haller  publiflied  thefe  difeove- 
ries  in  the  year  I747>  he  formed  the  sera  of  a revolution 
in  the  fcience  of  medicine.  He  foon  convinced  the  phi- 
lofophic  world,  that  there  .exifted  in  the  living  body  a 
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particular  property^  which  diftinguiflics  it  from  thtdead, 
which  may  be  regarded  as  the  principle  of  all  motion,  a 
power  diffufed  throughout  every  organ  of  the  body,  and 
without  which,  thefe  could  not  perform  their  feveral 
fundtions.  The  difciplcs  of  this  great  man  have  there- 
fore the  jufteft  reafon  to  boaft,  that  phy/tology,  which 
before  had  been  too  long  built  on  metaphyfical  and  un- 
certain ideas,  might  now  be  confidered  as  truly  fcienti- 
fic,  being  eredfed  on  the  firm  bafis  of  aBual  experiments. 

After  ajironomy  had  fhewn,  that  the  immenfity  of 
fpace  was  filled  with  innumerable  worlds,  revolving 
round  innumerable  funs  ; thofe  worlds  themfelves  the 
centers  of  others,  fecondary  to  them,  all  attradling,  all 
attradled,  enlightened,  or  receiving  light,  and  at  dif- 
tances  unmeafureable,  did  the  immortal  Newton  dif- 
clofe  to  the  aftonilhed  world  the  laws  which  these 
obeyed. 

In  like  manner,  after  anatomy  had  demonftrated  a 
wonderful  complicated  ftrudlure  of  the  human  body, 
the  parts  fo  delicate,  and  their  relations  to,  and  influence 
upon,  each  other  fo  immenfe,  has  another  Newton, 
as  it  were,  demonfirated,  that  all  thefe  feveral  parts  obey 
THE  SAME  great  AND  FUNDAMENTAL  LAWS.  . 
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This  was  the  memorable  difcovery  of  the  late  Dr. 
Brown,  a noted  author  and  teacher  of  phyfic,  as  he  is 
ftyled  by  Dr.  Cullen,  whom  the  prejudice  of  old  age, 
and  the  pride  of  celebrity,  confpired  from  receiving  his 
doiSlriries,  and  who  would  fain  perfuade  himfelf  that  the 
author,  whom  he  notes,  and  againft  whom  he  protells, 
was  really  contemptible.  For  my  part,  fays  the  illuftri- 
ous  Dr.  Beddoes,  I confider  Dr.  Brown’s  dodfrine  of 
excitement  as  a moft  perfedt  fpecimen  of  extenfive  rea- 
Ibning,  truly  calculated  to  afford  the  fullefl;  fatisfadliont 
to  a juft  thinker.  He  avoids  thofe  unmeaning  and  vague 
terms,  that  had  before  been  fo  much  ufed  to  Ihelter 
ignorance  from  their  employers  and  from  others  ; he  ap- 
peals to  the  phaenomena  of  the  living  fyftem  obvious  to 
the  fenfes ; and  adopts  fuch  principles  of  reafoning,  that 
if  he  has  not  always  difeovered  the  truth,  he  is  never 
forfaken  by  the  fpirit  of  a true  philofopher.  Dr.  Dar- 
win, who  is  no  lefs  eminent  as  a phyfician  than  a poet  *, 
entertains  fimilar  fentiments  with  refpedt  to  the  Brunonian 
do£irine,  and  allows  his  work  to  be,  with  a few  excep- 
tions, a performance  of  great  genius.  I do  not  mean  here, 
however,  to  defend  Dr.  Brown’s  perfonal  condudl,  which 
perhaps  more  than  any  thing  elfe  caufed  his  dodlrines  to 


♦ The  celtfbratcd  author  of  The  Botanic  Garden,  or  Loves  of  the  Plants. 
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be  condemned  unheard,  as  if  the  groffncfs  of  a man’s 
manners  affected  the  conclulivenefs  of  his  arguments- 
If  his  Imprudence,  however,  was  highly  hlameable,  and 
his  arrogance  Intolerable,  the  liberal  will  allow  fome- 
thing  to  the  deep  confeioufnefs  of  negle61ed  merit,  and 
to  the  irritating  fenfations  attendant  upon  declining 
health : and  pofterity  will  perhaps  reproach  an  age,  in 
which  a man,  poflefled  of  powers,  fo  fupenor,  and  fo 
nobly  exerted,  was  brow-beaten,  defamed,  even  driven 
from  his  country  by  fhamelefs  perfecution  *,  and  left 
to  perifh  in  London  in  extreme  penury.  But  to  return 
to  the  main  objedf  of  this  part,  the  laws  of  organic  life. 

Thank  heaven!  fuch  arii  cannot  now  prevail.  Knowledge  and  im- 
provement gain  ground  every  day.  Men  of  fcience,  not  bred  to  the  pro- 
feflion,  have  begun  to  exercife  iheir  own  judgment ; and  when  that  comes  ge- 
nerally to  be  the  cafe,  true  merit  muft  be  encouraged ; many  abjlruje  dodtrines 
of  old  pjtyjicians  will  be  exploded  ; and  the  tyranny  of  empty  pomp  and  learned 
myjlery  in  phyfic  will  be  driven  out  of  the  land,  and  forced  to  feek  fhelter 
among  lefs  cultivated  focieties  of  men.  Pliilofophic  injiru£lions  on  the  important 
fubjeft  of  health,  delivered  in  a familiar  way,  cannot  injure  in  the  leaft  medi- 
cal men,  who  have  the  high  advantage  of  £XPERience  together  with  edu- 
cation ; for  no  fober  man  of  common  fenfe  will  truft  the  fal-vation  of  his 
foul  to  a coBLER,  nor  employ  a taylor  to  defend  his  property  in  Weft- 
minfter  Hall.  I am,  therefore,  fully  perfuaded,  fays  Dr.  Adair,  that  when 
the  thinling  part  of  the  nation  are  taught  what  has  hitherto  been  called  the  my- 
Jicry  of  the  profeffion,  men  in  general  will  feel  it  their  duty  to  fupport  the 
REGULAR  FACULTY,  and  will  be  weaiied  from  being  by  MIS c R E- 

ANTS,  who  are  as  little  qualified  to pra£life  phyfic,  as  a cobler  is  to  preach, 
or  a TAYLOR  to  plead  a caufe,  or  a mender  of  kettles  to  repair  (an  in- 
flrument  of  far  lefs  complicated firuSure  than  the  human  body)  your  watch. 

SECT. 
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SECT.  II. 


LAW  I. 

K.  A DUE  EXCITEMENT  IS  NECESSARY  FOR  THE 
MAINTAINANCE  OF  HEALTH  AND  VIGOUR. 


To  obtain  fome  conception  of  the  grandeur  of  tliis 
fubject,  only  imagine  to  yourfelf,  by  thj  Almighty 
Eiat,  a Hop  put  to  the  movement  oi  all  things.  There 
would  no  longer  be  the  fucceffion  of  night  and  day,  the 
changes  of  the  feafons,  the  growing  of  the  different  pro- 
duduions  of  the  earth,  nor  wind,  nor  rain,  nor  circula- 
tion, nor  fecretion,  nor  life.  On  th.e  contrary,  na- 
ture is  ever  performing  her  eternal  rounds,  and  obe- 
dient to  the  great  eommand,  we  pafs  onwards  from  a fpeck- 
like  beginning  to  manhobd,  and  from  manhood  to  old 

* The  laws  of  organic  life,  when  fully  explained,  arc  fo  obvious  to  every 
thinking  mind,  that  it  feems  furprifing  they  were  not  earlier  elucidated,  and 
brought  forward  to  folve  a number  of  difficulties  refpcdliiig  difeafes,  and  their 
proper  method  of  treatment.  Oivaccount  of  their  great  fimplicity,  and  their 
eafy  application  in  medicine,  I durft  not,  fays  the  learned  Dr.  Brddof.s,  at 
fii  ft  believe  them  to  be  true.  They  apply  equally  to  the  mufcular  and,  fen- 
tient  fibres,  which  thfrcforc  throw  much  additional  light  and  confirmation  on 
each  other. 
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age.  While  we  are  thus  running  our  courfc  of  life, 
every  thing  within  us  is  in  a conjiant  movement.  If  wc 
have  exifted  even  but  a few  years,  the  blood  has  been 
circulating  from  the  heart  through  the  lun^s^  and  the 
body,  countlefs  times ; and  the  flomach  and  inteftines  have, 
been  performing  innumerable  wave-like  motions. 

We  have  before  fliewn  * that  the  motion  of  the  heart 
and  arteries,  the  ftomach  and  intellines,  depended  on 
the  retrocejjion  of  irritable  fibres  f om  certain  fiimuH,  in 
the  fol!ov.'ing-fe£l;ions  we  fliall  confider  the  effects 
OF  DIFFERENT  STIMULI  f on  the  human  body. 


OF  TEMPERAMENT. 

Every  age,  every  habit,  if  the  excitement  by  JiimuVi 
be  properly  diredled,  has  its  due  degree  of  vigour  arifing 
from  it.  Childhood,  as  poflefling  abundant  excitability, 
admits  of  moderate  Jiimdi ; with  an  under  proportion,, 
it  becomes  languid ; with  excefs,  it  fpeedily  feels  oppref- 
fed.  In  the  middle  period  of  life,  where  the  excitability  is  in 

* Vide  Sedlion  XI. 

■f  As  heat,  light,  air,  food,  exercife,  &c« 

due 
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due  power,  a moderate  Jl'mulus  is  requifite  to  ftir  up  all 
tlie  adlions  of  life.  Old  age,  on  the  contrary,  owing  to 
a deficiency  of  excitability,  requires  a great  deal  of  ftimu- 
lus ; it  becomes  enfeebled  by  too  little,  and  quickly  over- 
fet  by  more  *. 

In  one  word,  excitement,  the  efFcdl  of  Jlimulating 
powers,  when  of  a proper  degree  and  fuited  to  the  perfon, 
conftitutes  firm  health  ; wlien  either  excejfive  or  deficient, 
proves  the  occafion  of  vjcakncfs  and  difeafe, 

* This  verifies  the  old  adage,  “ Milk  is  the  food  of  infamy,  and  wine 
of  old  age."  What  calumnies  have  not  been  thrown  out  againft  John  Brown 
for  this  do£lrinc.  If  lorai  living  and  Jlarving  are  reprobated  for  the  fails  and 
reafons  that  prefently  will  be  affigned,  why,  therefore,  fliould  he  be  called  a 
friend  to  intemperance  ? On  the  contrary,  he  only  approves  and  tries  to  ad- 
juft  the  proper  Jlandard,  condemning  all  extremes,  and  advifing  the  mean  under 
which  VIRTUE  takes  her  poft.  If  he  has  any  ways  erred  in  this  difficult  but 
honourable  attempt,  as  he  certainly  did  not  err'  nvilfully,  I know  not  why  he 
Ihould  be  held  up  as  criminal,  or  cenfured  with  greater  afperity  than  the  ex- 
ploded theories  of  Boerh  a ave  or  Cullen.  This  knowledge  will  afturedly, 
as  Dr.  Beddoes  juftly  obferves,  become  a part,  and  the  moft  important  part, 
of  education.  Phyfiologlcal  ignorance  is  the  moft  abundant  fource  of  our  fuf- 
fexings ; every  perfon  accttjiomed  to  the  f.ch,  muft  have  heard  them  deplore 
their  ignorance  of  the  necejfary  confequenees  of  thofc  praiiices,  by  which  their 
health  has  been  dejlroyed ; and  when  men  fhall  be  deeply  convinced,  that  the 
eternal  laws  of  nature  have  conneiled  pain  and  decrepitude  with  one  mode  of  life, 
and  health  and  vigour  with  another,  they  will  avoid  the  former,  and  adhere  to 
the  latter.  And  as  ailions  arc  often  named  immoral  from  their  effeib,  felf 
love,  or  the  enjoyment  of  health,  arc  fofar  the  fame.  Nor  is  this  fort  of  mo- 
rality likely  to  terminate  in  itfclf ; but  the  habit  of  afting  with  thought -and 
refolution,  will  extetfd  from  the  fclfifli  to  the  focial  adtions,  and  regulate 
the  whole  tenour  of  life. 
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SECT  III. 

i 

OF  EXTREME  HEAT. 

Heat,  whi^h  is  neceflary,  when  moderate,  to  the 
produdHon,  growth,  and  the  vigour  ^ of  animals  and 
vegetables,  may,  like  other  Jlimuli,  have  alfo  a dehili- 
tating  power  ; as  mull  be  obvious  to  every  one  who  pays 
the  leall  at^ntion  to  the  operations  in  nature.  During 
the  fcorchmg  heats  of  fummer,  efpecially  at  mid-day,  all 
nature  languifhes,  and  her  energy  is  loft.  The  plants, 

* Some  years  ago  I cut  out,  fays  Dr.  Gardinor,  the  heart  and  part  of 
the  latge  veffels  of  a turtle,  with  a view  to  examine  the  ftrufture  of  thefe  parts, 
and  the  circulation  of  the  blood  in  that  animal.  Having  wiped  off  the  blood 
and  other  moifture,  the  heart  was  wrapped  up  in  a handkerchief;  but  engage- 
ments in  the  way  of  my  profelTion  obliged  me  to  poftpone  my  curiofity  till 
about  fix  or  feven  hours  after  it  was  cut  out.  When  I examined  it,  there  ap- 
peared not  the  Uajl  figns  of  life.  It  ^wps  much  flirivellcd  and  dried.  But,  by 
putting  it  into  water,  nearly  mil\  ■warm,  it  plumped  up,  and  fome  of  its  parts 
acquired  a tremulous  motion.  Laying  it  on  the  table,  and  pricking  it  with  a 
large  needle,  it  palpitated  feveral  times.  The  palpitations  were  renewed,  as 
often  as  the  needle  was  pulhed  into  its  fubftance,  until  it  became  told,  when  it 
feemed  to  be  infenfible  to  every  ftimulus.  But,  after  •marming  it  again  in  the 
water,  it  recovered  its  irritability,  and  repeated  its  palpitations  on  the  applica- 
tion of  the  needle.  Though  no  movement  could  be  excited  in  it  by  any  fti- 
mulus when  cold,  yet  it  moved  feveral  limes  after  being  macerated  in  ivarm 
•water.  This  evidently  Jhevos  the  necej/ity  of  HEAT  for  maintaining  the  full 
powers  of  the  contraHile  living  principle.  Vide  Sedt.  IX.  Part  II. 
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exhaufted  of  their  vigour,  hang  their  heads  ; their  foli- 
age droops  : and  among  thefe  the  mimosa  the  dio- 

N^A  MUSCIPULA  f,  with  the  HEDYSARUM  GY- 
RANS  J,  lofe  their  fenfibility  and  motion ; whilft  the 
various  tribes  of  animals,  panting  for  breath,  feek  fome 
cool  retreat.  Even  in  our  northern  latitude  this  cannot 
efcape  our  notice ; but  to  fee  it  in  perfe£lion  we  muft 
vilit  the  more  fultry  regions  of  the  fouth,  where  the 
African,  patient  of  heat,  is  obliged  to  intermit  his  la- 
bour, whilft  the  inliabitants  of  more  temperate  climates, 
fuch  as  Italy  and  Spain,  retire  into  fome  dark  recefs  and 
fleep. 

The  learned  profeflbr  Boerhaave  gives  us  fome  ex- 
periments, made  by  the  celebrated  Fahrenheit,  with 

* Senfil'we  plant. 

•j-  In  the  DioN^A  MUSCIPULA,  or  fiy-trap,  there  is  a moft  wonderful 
contrivance  to  prevent  the  depredations  of  infedVs  : the  leaves  are  armed  with 
hng  teeth,  and  lie  fpread  upon  the  ground  around  the  flem.  Thefe  are  fo  ir- 
ritable, that  when  an  infedl  creeps  upon  them,  they  fold  up,  and  crufli,  or 
pierce,  the  poor  animal  to  death. 

J ^he  leaves  of  the  HEDYSARUM  cyrans,  or ’whirling  honeyfucUe,  are 
continually  in  fpontaneous  motion  ; fome  rifing  and  others  falling;  and  others 
whirling  circularly,  by  twilling  their  Hems  ; this  fpontaneous  movement  of 
the  leaves  goes  on  when  the  air  is  perfeftly  Hill.  A particular  account,  with 
a good  print  of  the  hf.dysarum  cyrans,  is  given  by  Monf.  Broussonet, 
in  a/paper  on  Vegetable  Motions,  in  the  Hiftoire  dc  I’Academie  dcs  Sciences, 
Ann.  1784,  p.  609. 
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tievv  to  dlfcover  the  extent  of  heat  living  animals  are 
able  to  endure. 

A fparrow,  fubjedled  to  air  heated  to  146  degrees  of 
Fahrenheit's  thermometer,  after  fome  ftruggles,  died  in 
lefs  than  feven  minutes.  A cat  refifted  this  great  heat 
fomewhat  above  a quarter  of  an  hour  ; and  a dog  in  about 
28  minutes  died,  after  difcharging  a confiderable  quantity 
of  a ruddy-coloured  foam,  whic^i  had  fuch  olFcnfive 
qualities  as  to  throw  one  of  the  afllftants  into  a fainting 
fit 

Meflleurs  Du-Hamel  and  Tillet,  having  been 
fent  into  the  province  of  Angouraois,  in  the  years  1760 
and  1761,  with  a view  of  endeavouring  to  deftroy  an 
infe61;  which  confumed  the  grain  of  that  province,  ef- 
fe£bed  the  fame  by  expofing  the  damaged  corn  in  an 
oven,  where  the  heat  was  fufficient  to  kill  the  infefts 
without  injuring  the  grain.  This  procefs  was  performed 
at  Rochefoucaulty  in  a large  public  oven ; where,  for 
economical  views,  their  firft  flep  was  to  affure  them- 
felves  of  the  heat  remaining  in  it  on  the  day  after  bread 
had  been  baked.  This  they  did,  by  conveying  in 

* Vide  the  ftoty  of  the  hole  at  Calcutta,  where  a pungent  Jleam,  like 
hartfhorn,  is  (aid  to  have  iffued  from  thofe  who  were  at  a dillaiice  from  the 
window. 


a ther^ 


a thermometer  on  the  end  of  a fliovel,  which,  on  being 
withdrawn,  indicated  a degree  of  heat  confiderably  above 
that  of  boiling  water.  But  Monf.  Tillet,  conceiving 
that  the  thermometer  had  fallen  many  degrees  at  the  en- 
trance of  the  oven,  and  appearing  under  fome  embar- 
raflinent  on  that 'fcore,  a girl,  one  of  the  conftant  at- 
tendants on  the  oven,  begged  that  flie  might  enter  it, 
and  mark  with  a pencil  the  height  at  which  the  ther- 
mometer flood  within  the  oven.  The  girl  fmiled  at 
hi.  Tillet’s  fears,  and  without  hefitation  entered  the 
oven,  and  with  a pencil,  given  her  for  the  purpofe, 
marked  the  thermometer,  after  flaying  two  or  three 
minutes  at  lOO  degrees  of  Reaumur’s  fcale,  or,  to  make 
ufe  of  a fcale  better  known  in  this  country,  at  near  260 
degrees  of  Fahrenheit’s.  M.  Tillet  began  to  be 
anxious  for  this  girl,  and  to  entreat  her  fpeedy  return, 
but  the  girl  crying  out,  “ She  felt  no  great  inconve- 
tiience,”  remained  in  her  prefent  fltuation  ten  minutes 
longer ; that  is,  near  about  the  time  when  Boerhaave’s 
cat  parted  with  her  nine  lives  under  a mu'ch  lefs  degree 
of  heat.  She  then  came  out,  her  refpiration  quiet, 
with  a hunied  pulfe,  and  a complexion  confiderably 
heightened. 


After 
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After  M.  Tillet’s  return  to  Park,  tliefe  experi- 
ments were  repeated  by  Monf.  Murantin,  at  Roche- 
foucault,  an  intelligent  and  accurate  obferver,  on  a 
fecond  girl  belonging  to  the  oven,  who  remained  in  it, 
without  much  inconvenience,  under  the  fame  degree  of 
heat,  as  long  as  the  other  girl ; and  afterwards  even 
breathed  an  air  heated  to  about  325  degrees  for  the  fpace 
of  five  minutes. 

Thcfe  experiments  foon  excited  other  philofophers  to 
make  hmilar  trials,  of  which,  the  firft  on  record  in 
England,  are  thofe  of  Dr.  Dobson,  at  Liverpool,'  who 
gives  the  following  account  of  them  in  the  Philofophical 
Tranfadfions. 


I.  TRIAL. 

The  fweating-room  of  our  public  hofpital  at  Liver- 
pool, fays  he,  which  is  nearly  a cube  of  nine  feet,  was 
heated  till  the  quickfilver  flood  at  202  degrees  of 
Fahrenheit’s  fcale.  The  thermometer  was  fufpended 
by  a firing  fixed  to  the  wooden  frame  of  the  fky-light, 
and  hung  down  about  the  centre  of  the  room.  A piece 
of  wax,  in  this  hot  fituation,  began  to  melt  in  about 
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fevcn  minutes  : another  piece  fufpenilcd  by  a ftring,  and 
a third  piece  put  into  a tin  veflel  and  fufpended,  began 
likewife  to  liquify  in  about  the  fame  period  of  time. 

My  friend  Mr.  Park,  an  ingenious  furgeon  of  this 
place,  went  into  this  flove,  thus  heated,  with  myfelf. 
Mtev  ten  minutes,  I found  his  pulfe  quickened  to  120 
pulfations  in  a minute.  To  determine  the  increafe  of 
the  animal  heat,  another  thermometer  was  handed  to 
him,  in  which  the  quickfilveii  already  flood  at  98  de- 
grees; but  it  rofe  only  to  99  degrees  and  an  half,  whe- 
ther the  bulb  of  the  thermometer  was  inclofed  in  the 
palms  of  the  hands,  or  received  in  the  mouth.  The 
natural  flate  of  this  gentleman’s  pulfe  is  about  65. 


2.  TRIAL. 


One  of  the  porters  to  the  hofpital,  a healthy  young 
man,  and  the  pulfe  75,  was  enclofcd  in -the  flove,  when 
the  quickfilver  flood  at  210  degrees,  and  he  remained 
there,  with  little  inconvenience,  for  20  minutes.  The 
pulfe  now  was  164,  and  the  animal  heat,  determined 
by  another  thermometer,  as  in  the  former  experiment, 
was  10 1 j. 


3.  TRIAL, 
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3-  TRIAL. 

A young  gentleman  of  a delicate  and  irritable  habit, 
whofe  natural  pulfe  is  80,  remained  in  the  ftove  ten 
minutes,  when  heated  to  224  degrees.  His  pulfe  rofe 
to  145,  and  tlie  animal  heat  to  j02.  This  gentleman, 
who  had  been  frequently  in  fhe  ftove  during  the  courfe 
of  the  day,  found  himfelf  feeble,  and  difpofed  to  break 
out  in  fvjeats  for  24  hours  after  the  experiment. 

'Eyen  thefe  experiments,  though  more  accurate  than 
the  former,  do  not  fliew  the  utmoji  degree  of  heat  which 
the  human  body  is  capable  £>f  enduring. 

Some  other  experiments,  yet  more  remarkable,  (as  in 
them  the  body  was  expofed  to  the  heat  without  clothes) 
are  alfo  related  by  Drs.  Fordyce  and  Blagden,  in  the 
Philofophical  Tranfa61ions.  They  were  made  in  rooms 
heated  by  flues  in  the  floor.  There  was  no  chimney  in 
them,  nor  any  vent  for  the  air,  excepting  through  cre- 
vices at  tlie  door.  Of  thefe  experiments,  the  two  fol- 
lowing may  be  taken  as  a fpecimen. 

I.  TRIAL. 

About  three  hours  after  breakfafl:  Dr.  Fordyce, 
having  taken  off  all  his  clothes  except  his  fliirt,  and  being 

furniflied 
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furnlflied  with  wooden  fhoes  tied  on  with  lift,  went  into 
one  of  the  rooms,  where  he  ftaid  five  minutes  in  a heat  of 
90  degrees,  and  began  to  fiwcat  gently.  He  then  entered 
another  room,  and  ftood  in  a part  of  it  heated  to  no 
degrees.  In  about  half  a minute  his  Jlnrt  became  fio  wet 
that  he  was  obliged  to  throw  it  afide,  and  then  the  water 
poured  in  fireams  over  his  whole  body.  Having  remained 
in  this  heat  for  ten  minutes,  he  removed  to  a part  of  the 
room  heated  120  degrees ; and  after  ftaying  twenty 
minutes,  found  that  the  thermometer,  placed  under  his 
tongue,  and  held  in  his  hand,  ftood  at  100  degrees. 
His  pulfe  had  gradually  rifen  to  145  pulfations  in  a 
minute.  The  external  circulation  was  evidently  increafed» 
the  veins  had  become  very  large,  and  an  univerfial  red- 
nefis  had  diffufed  itfelf  all  over  the  body,  attended  with 
an  uncomfortable  fenfe  of  heat.  He  concluded  this  ex- 
periment by  plunging  into  water  heated  to  100  degrees; 
and  after  being  wiped  thoroughly  dry,  was  carried  home 
in  a chair  ; but  the  increafied  circulation  did  not  fiubfide  for 
two  hours'^. 

* Vide  Scdt.  X.  page  103. 
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2.  TRIAL. 

Dr.  Blagden  took  ofFhis  coat,  waiflcoat,  and  fiilrf, 
and  went  into  the  room,  when  fomc  water  In  a metallic 
veflel  was  obferved  to  boll  quickly,  and  the  thermometer 
indicated  a degree  of  heat  above  that  of  boiling  water  *. 
The  firjl  imprejjion  of  this  hot  air  upon  the  body  was  ex- 
ceedingly dlfagreeable  ; but  in  a few  minutes  all  his  un- 
eajinefs  was  removed  by  the  byeakbig  out  of  a profufe 
fivcat  f.  At  the  end  of  twelve  minutes  he  left  the  room 
very  much  fatigued,  his  hand  Ihook,  and  he  was  other- 
wife  fomewhat  difordercd.  His  pulfe  beat  136  in  a mi- 
nute, and  the  thermometer  had  rifen  to  220  degrees. 

There  feems,  from  thefe  experiments,  no  longer  any 
doubt,  but  that  heat  is  debilitating.,  and  deprives  the  body 
of  all  vigour  and  ftrength,  and  that  the  evil  effedls  of 


* When  cold  -water  is  placed  on  the  fire,  it  receives  frefh  acceflions  of  heat, 
until  the  thermometer  rifes  to  ziz  degrees:  this  is  called  the  boiling 
POINT,  for  the  thermometer  invariably  flops  at  that  point,  never  afcending 
the  leafl  higher.  The  e-vaporation,  or  Jlcatn,  that  then  evidently  takes  place 
(which  is  proportioned  to  the  acceffion  of  heat  from  the  fire)  folves  to  us  the 
prefent  difficulty  : for  if  the  fleam  be  condenfed,  it  will  be  found  to  give  out 
that  quantity  of  heat  aflumed  from  the  fire,  which  we  were  jufl  now  puzzled 
to  account  for. 

•{•  Vide  Sedl.  X.  page  103. 
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fuperabundant  heat  is  carried  ofF,  in  a great  mcafure,  by 
Jenfible  perjp'iration.  We  have,  alfo,  every  reafon  to  be- 
lieve, that  the  faintnefs  of  the  body  is  communicated 
alfo  to  the  mind.  Under  fuch  circumftances,  were  you 
topropofe  a bold  enterprife,  you  would  find,  I believe,  no 
daring,  no  fpirit.  His  prefent  weaknefs  would  render 
him  averfe  to  all  exertions  of  both  body  and  mind.  His 
only  virtue  would  be  pafllve  courage,  and  he  would  be 
afraid  at  that  time  of  every  exertion,  being  in  a ftate  of 
total  incapacity. 


The  elFedls  of  heat,  in  producing  a noxious  q^uality  in 
the  air,  are  well  known. 

In  the  Brasils,  fuch  are  the  putrefeent  qualities  of 
the  air,  that  white  fugar  will  fbmetimes  be  full  of 
maggots. 

In  thefe  tropigpl  climates  they  are  obliged  to  expofe 
their  fweetmeats  by  day  to  the  fun,  olherwife  the  night 
air  would  quickly  caufe  them  to  putrefy  *,  Here  life  is 
greatly  abridged. 

At 

* On  the  contrary,  in  th®  cold  ar£lic  regions,  animal  fubftances,  during 
the  winter,  are  never  known  to  putrrfy ; and  meat  may  be  kept  for  months, 
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At  Senegal,  I am  told,  the  natives  confider  forty 
as  a very  advanced  time  of  life,  and  generally  die  of  old 
age  at  fifty. 

At  Carti-iagena,  in  America,  where  the  heat  of 
the  hottcfl  day  ever  known  in  Europe  is  continual, — • 
where,  during  their  winter  feafon,  thefe  dreadful  heats 
are  united  with  a continual  fucceflion  of  thunder,  rain, 
and  tempefi:^  arifing  from  their  intenfenefs, — the  ivan 
and  livid  complexions  of  the  Inhabitants  might  make 
flrangers  fufpedt  that  they  were  juji  recovered  from  fome 
dreadful  dijlemper : — the  adiions  of  the  natives  arc  con- 
formable to  their  colour ; in  all  their  motions  there  is 
fomewhat  relaxed  and  languid  j — the  heat  of  the  climate 
even  affefls  their  fpecch^  which  is  foft  and  flow,  and 
their  words  are  generally  broken. 

Travellers  from  Europe  retain  tlieir  Jirength  and 
ruddy  colour  in  that  climate,  poffibly  for  three  or  four 
months  ; — but  afterwards  fuffer  fuch  decay  in  both,  that 

any  fair  whatfoever.  This  experiment  happily  fuccccded  with  eight 
Englilhmen  that  were  accidentally  left  upon,  the  inhofpitable  coaft  of  Grern- 
hmd,  at  a place  where  feven  Dutchmen  had  perilhed  but  a few  years  before  ; 
for  killing  fome  rein-deer  for  their  fubfiftence,  and  having  no  fait  to  preferve 
the  ftefh,  to  their  great  furprife,  they  foon  found  it  did  not  want  any,  as  it  re- 
mained fweet  during  iheir  eight  months  continuance 'upon  that  ihorc.  Gold- 
pMnif. 


they 


they  nre  no  longer  to  be  diftlngulflied  from  the  inhabit 
tants  by  tlieir  manners  or  complexion. 

Few  nations  have  experienced  the  mortality  of 
thefe  coafts,  fo  much  as  our  own  : — in  our  unfuc- 
cefsful  attack  upon  Carthagena,  more  than  three 
parts  of  our  army  were  dejlroyed  by  the  climate  alone ; 
and  thofe  that  returned  from  that  fatal  expedition, 
dragged  on,  ever  after,  a languid  and  fpiritlefs  ex- 
iflenee. 

In  our  more  fortunate  expedition,  which  gave  us  the 
Havannah,  we  had  little  reafon  to  boaft  our  fuccefs ; — 
inftead  of  a third,  not  a fifth  part  of  the  army  were  left 
furvivors  of  their  viflory,  the  climate  being  an  enemy 
that  even  heroes  cannot  conquer*. 

* Goldsmith. 
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SE.CT.  IV. 

OF  MODEP-ATE  HEAT, 

AND 

EXTREME  COLD. 

When  the  air  is  of  that  particular  temperature, 
which  is  juft  fulEcient  for  carrying  off  fuch  a quantity 
of  the  heat_  generated  in  the  body,  that  the  remainder 
fhall  exaftly  fuit  the  different  fundfions  of  life,  we  fay 
fuch  an  air  is  mild^  or  it  is  temperate ; becaufe  we  are 
not  fenftble  of  any  troublefome  degree  of  heat  or  of  cold. 
This  precife  temperature  varies  in  different  people,  ac- 
cording to  the  climate,  age,  and  conftitution,  of  the 
individual ; but  at  whatever  point  of  the  thermometer 
this  temperature  may  be,  if  it  falls  a few  degrees  only 
from  that  we  have  been  accuftomed  to,  we  then  com- 
plain of  cold,  and  employ  various  ways  of  obviating  its 
difagreeable  effe6ls. 

Cold  (that  is  to  fay,  the  abfence  of  a certain  degree  of 
heat)  ftrengthens  the  body,  giving  vigour  to  it,  and 
energy  to  the  powers  of  the  mind.  Its  firft  effefl:  is  to 
abate  perfpiration.  This  is  done  by  conftri(5ling  the 
4 capillar^' 
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capillary  veffels : hence  the  blood  Is  propelled  in  an  in- 
creafed  volume  towards  the  heart.  In  confequence  of 
which,  the  rea5lion  of  the  heart  and  arteries  fends  back 
the  blood  with  an  increafed  velocity  and  power  to  the 
furface  of  the  body,  fo  as  in  a healthy  fubjedf  to  diffufe 
a genial  warmth,  and  create  a keen  appetite  for  food, 
with  a fenfe  of  lightnefs,  alacrity,  and  ftrength. 

The  effedls  of  temperature  is,  in  a moll:  fatisfadlory 
manner,  illuftrated  by  the  learned  and  ingenious  Dr. 
Robertson,  in  his  Hiftory  of  America,  when  taking  a 
view  of  the  elFedfs  of  climate  on  the  human  body,  he 
fays,  “ In  every  part  of  the  earth  where  man  exills, 
“ the  power  of  climate  operates  with  deci/ive  influence 
“ upon  his  condition  and  charadler.  In  thofe  countries 
“ which  approach  near  to  the  extremes  of  heat  or  cold, 
“ this  influence  is  fo  confplcuous  as  to  ftrike  every  eye. 
“ Whether  we  confider  man  merely  as  an  animal,  or 
“ as  a being  endowed  with  rational  powers,  which  fit 
“ him  for  adfivity  and  fpeculation,  we  fhall  find  that 
“ he  has  uniformly  attained  the  greatefl:  perfedfion,  of 
“ which  his  nature  is  capable,  in  the  temperate  regions  of 
“ the  globe.  There  his  conftitution  is  mofl:  vigorous, 
“ his  organs  mofl:  acute,  and  his  form  mofl;  beautiful. 
“ There,  too,  he  poflefles  a fuperior  extent  of  capa- 

“ city. 
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“ city,  greater  fertility  of  imagination,  more  entef^ 
“ prifing  courage,  and  a fenfibility  of  heart,  which 
“ gives  birth  to  paflions  not  only  ardent^  but  per  fevering. 
“ In  this  favourite  fituation  he  has  difplayed  the  utmoft 
“ efFefts  of  his  genius,  in  literature,  in  policy,  in  com- 
“ merce,  war,  and  in  all  the  arts  which  improve  and 
“ embellifh  life.” 

He  accordingly  divides  tlie  natives  of  America  into 
two  dijiindi  clajfes ; the  one  inhabits  the  temperate,  the 
other  the  torrid  %ones,  on  both  fide  of  the  line.  He 
fays,  “ that  the  human  fpecies  in  x\\t  former  appears 
“ manifeftly  more  perfect;  that  the  natives  are  more 
“ robuft,  more  intelligent,  more  a61ive,  and  more 
“ courageous.  They  poffefs,  in  the  moft  eminent  de- 
“ gree,  that  force  of  mind,  and  love  of  independence, 
“ which  are  regarded  as  the  chief  virtues  of  man  in  his 
“ favage  ftate.  Thefe  natives  accordingly,  though  fur- 
“ rounded  for  feveral  centuries  pall;  by  poliflied  and 
“ hoftile  nations,  have  hitherto  maintained,  in  a great 
“ degree,  their  freedom  and  independence : but  the 

other  clafs,  from  the  debility  of  their  mind  and  body, 

“ their  inaflivity,  want  of  active  courage,  and  of  that 

“ Independence  which  charadlerifes  thofe  living  in  the 
$ 

“ more  temperate  climates,  have  become  fo  dependent  as 


“ to 
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“ to  be  nearly  in  a ftate  of  flavery  to  thofe  nations,  who,. 
“ for  the  fake  of  mines  or  commerce,  have  taken  pof- 
“ fellion  of  their  territories,” 

If  vve  look  around  the  world,  we  fliall  be  able  to  find 
not  more  than  Jix  dlJUnSl  varieties  in  the  human  fpecies, 
each  of  which  is  ftrongly  marked,  and  fpeaks  the  kind 
feldom  to  have  mixed  with  any  other.  The  race  we 
are-at  prefent  about  to  confider  are  the  men  found  near 
the  Pole.  Thefe  nations  being  under  a rigorous  climate, 
where  the  produ6lions  of  nature  are  but  few,  and  the 
provifions  coarfe  and  unwholefome,  their  bodies  have 
flirunk  to  the  nature  of  their  food.  Thefe,  therefore, 
in  general,  are  defcribed  as  a race  of  flioit  ftature 
and  odd  fhape,  with  countenances  as  favage  as  their 
manners  are  barbarous.  Gustavus  Adolphus  once 
attempted  to  form  a regiment  of  fuch  men,  but  he  found 
it  impoflible  to  accomplifli  his  defign  ; for  it  lhoul4 
feem,  fays  Dr.  Goldsmith,  as  though  they  were  un- 
fitted for  any  other  climate,  or  mode  of  life,  but  their 
own.  / 

In  thefe  unhofpitable  regions  all  is  torpid.  Here  you 
fee,  in  the  greateft  polfible  perfection,  the  fedative  power 


• They  are  ufually  about  four  feet  high, 
five  feet.  Goldsmith. 


and  tlie  talUJl  does  not  exceed 
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of  extreme  and  continued  cold.  Here  no  vegetable  thrives 
except  the  lichen-,  and  no  animal  but  the  mw-c/w*. 
Nor  Is  the  extremity  of  cold  lefs  produdllvc  of  the  tawny 
complexion  than  that  of  heat.  The  natives  of  the  ariltc 
circle  are  all  brown  ; and  thofe  that  He  mod:  to  the  north 
are  of  a Jlill  darker  hue\.  In  this  manner  both  extremes 
are  unfavourable  to  the  human  form  and  colour,  and 
nearly  the  fame  debilitating  effedls  are  produced  under 
Toles  that  are  obferved  at  the  Line. 

* Mr.  Townfend.  f Cook’s  Voyage, 
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SECT.  V. 

ON  LIGHT. 

Light,  like  air  and  water,  is  now  known  to  be  not 
a fimple,  but  a compound  body.  The  all-penetrating 
genius  of  Sir  Isaac  Newton  * has  demonftrated,  by 
undeniable  experiments,  that  a Jingle  ray  of  light,  which 
former  philofophers  imagined  fo  infinitely  fine,  is  in  re- 
ality a colle6tion  of  [even  parts,  which  are  perfedlly 
diftindl,  and  compofed  of  as  many  different  colours,  and 
fubjecSl  to  different  refledtions  and  refradfions. 

Some 

* It  appears  to  me,  fays  Lord  Solvigbroh,  that  the  Author  of  Na- 
TURE  has  thought  fit  to  mingle,  from  time  to  time,  among  the  focictiesOf 
men,  a few,  and  but  a few  of  thofe,  on  whom  he  is  gracioufly  plcafcd  to  be- 
llow a larger  proportion  of  the  ethereal  fp'irit  than  is  given  in  the  ordinary 
courfe  of  his  providence  to  the  fons  of  men.  Look  about  you  from  the  palace 
to  the  cottage  ; you  will  find  that  the  bulk  of  mankind  is  made  to  breathe  the 
air  of  this  atmofphere,  to  roam  about  this  globe,  and  to  confume,  like  the  cour- 
tiers of  Alcinous,  the  fruits  of  the  earth.  Nos  numertis fumus  Gf fruges  con- 
fumcre  nati.  When  they  have  trod  this  infipid  round  a certain  number  of 
years,  and  begot  others  to  do  the  fame  after  them,  they  have  lived  ; and  if  they 
have  performed,  in  feme  tolerable  degree,  the  ordinary  moral  duties  of  life,  they 
have  done  all  they  were  born  to  do.  Look  about  you  again,  nay  look,  per- 
haps, into  your  own  bread,  and  you  will  find  that  there  are  fuperior  fpirUs, 
men  who  (hew,  even  from  their  early  youth,  though  it  b:  not  always  perceived 
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Some  modern  philofophers  have  confidered  heat  and 

light  as  one  and  the  fame  fubftance.  Although,  it  mufl; 

be  confelTed,  they  are  frequently  found  exifting  together, 

yet,  on  the  other  hand,  mpft  it  be  allowed,  that  there  is 

often  much  dazzling  fplcndonr  where  there  is  little  or  no 

heat.  The  Honourable  Mr.  Boyle  draws  a minute 

comparifon  between  the  light  of  com’buftible  bodies,  and 

that  of  Ihining  wood,  Among  other  things  he  ob- 

ferves,  that  extreme  cold  extinguijhed  the  light  of  fhining 
/ 

wood,  as  appeared  when  a piece  of  it  was  put  into  a glafs 
tube,  and  held  in  a freezing  mixture.  He  alfo  found  tliat 
rotten  wood  did  not  wajle  itfelf  by  fliining,  and  upon 
the  application  of  a thermometer  he  could  not  difcover 
the  fmalleft  degree  of  heat. 

That  thefe  are  dilfindl:  fubftances,  may  be  alfo  proved 
from  their  diftin£t  operations  on  the  living  fibres 

The  mufcular  fibres  of  the  retina  are  excited  into  in- 
ftantaneous  a£tion  by  the  fmalleft  variation  in  light:  but 


by  others,  perhnps  not  always  felt  by  themfclves,  that  they  were  called  into 
this  world  for  fomcthlng  more  and  better.  Thefe  are  they,  who  engrofs  almoll 
the  whole  reafon  of  the  fpecies,  who  are  born  to  injlrun,  who  arc  defigned  to 
be  the  tutors  and  guardians  of  human  kind.  When  they  prove  fuch,  they  ex- 
hibit to  us  examples  worthy  of  the  higheft  praife,  and  they  deferve  to  have 
their  names  recorded,  inllead  of  a crowd  of  warriors,  with  whofe  feats  the 
page  of  hillory  is  crowned  and  difgraced. 
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are  infenfible  to  the  greateft  changes  in  the  circumam* 
bient  heat.  Moft  of  the  difcous  flowers,  obedient  to  the 
impulfe  of  lights  follow  the  fun  in  his  courfe.  They 
attend  him  in  his  evening  retreat,  and  meet  his  rifing 
luftre  in  the  morning.  If  a plant  be  fhut  up  in  a dark 
room,  and  a fmall  hole  be  made  in  the  fhutter,  through 
which  the  light  may  penetrate,  you  would  fee  the  dif- 
ferent plants  confined  there,  turn  towards  that  hole,  and 
even  alter  their  fliape  to  creep  through  it,  fo  that  though 
thefe  were  Jlraight  before,  they  would  in  a fliort'  time 
become  crooked,  to  obtain  the  full  enjoyment  of  light. 
Thus/if  a GERANIUM  be  placed  in  any  window  for  a cer- 
tain time,  the  interior  fprface  of  every  leaf  would  be 
turned  to  meet  the  light ; and  if  you  remove  it  to  an 
oppofite  window,  you  would  foon  fee  a fad  contortion 
and  confufion  among  the  leaves,  until  they  had  obtained 
a right  pofition  with  regard  to  light.  To  prove  that  It 
is  not  heat,  light,  which  plants  covet,  if  this  gera- 
nium be  placed  near  a fire,  which  gives  a fl:ronger  heat 
than  the  fun,  you  would  foon  obferve  it  turn  away  its 
Jeaves  and  flowers  from  the  fire  to  the  fun- 

To  illuflrate  this  curious  circumlbnce.  Dr.  Hill 
placed  a plant  of  ahrus  in  a room,  where  it  had  moderate 
day-light,  without  the  fun  fliining  upon  it.  The  lobes 
8 of 
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of  the  leaves  were  then  fallen  perpendicularly  from  the 
middle  rib,  and  clofed  together  by  their  under  fides. 
Thus  they  continued  all  night.  Half  an  hour  after  day- 
break, they  began  to  feparate,  and  a quarter  of  an  hour 
after  fun-rife,  were  perfedlly  expanded.  Long  before 
fun-fet  they  began  to  droop  again,  and  towards  evening 
were  clofed  as  at  firft. 

Next  day  the  plant  was  placed  where  there  was  left 
light.  The  lobes  were  raifed  in  the  morning,  but  not 
Jo  much  : and  they  drooped  earlier  at  evening. 

The  third  day  it  was  fet  in  a fouth  window,  open  to 
the  full  fun. — Early  in  the  morning  the  leaves  had  at- 
tained their  horizontal  fituation  : by  nine  o’clock  they 
were  raifed  above  it,  and  continued  fo  till  late  in  the 
evening ; then  .they  fell  to  the  horizontal  fituation,  and 
thence  gradually  to  the  ufual  date  of  reft. 

Thefe  experiments  prove  that  the  whole  change  is 
occafioned  by  light  only.  To  put  this  beyond  difpute, 
in  the  evening  of  the  ftxth  day,  the  plant  was  fet  in  a 
book-cafe,  on  which  the  morning  fun  flione,  the  doors 
ftanding  open.  The  day  was  bright.  The  lobes, 
which  had  clofed  in  the  evening,  began  to  open  early  in 
the  morning,  and  by  nine  o’clock,  they  were  raifed  in 
the  ufual  manner.  I then,  fays  he,  Jhut  the  doors  of 

the 


the  book- cafe  : on  opening  them  an  hour  after,  the  lobes 
were  all  clofed  as  at  midnight.  On  opening  the  door 
they  expanded  again,  and  in  twenty  minutes  they  were 
fully  expanded.  This  has  fince  been  many  times  re- 
peated, and  always  with  the  fame  fuccefs.  We  can 
therefore,  by  admitting  or  excluding  the  light,  make  the 
plant  put  on  all  its  changes.  Hence  we  are  certain, 
that  what  is  called  the  Jleep  of  plants,  is  caufed  by  the  ab- 
fence  of  light  alone,  and  that  their  various  intermediate 
ftates  are  owing  to  its  different  degrees. 

Some  experiments  on  plants  give  us  reafon  to  believe, 
that  light  combines  with  certain  parts  of  vegetables,  and 
that  the  green  of  their  leaves,  and  the  various  colours  of 
their  flowers,  is  chiefly  owing  to  this  combination.  This 
much  is  certain,  that  plants  which  grow  in  darknefs  are 
perfedlly  white,  languid,  and  unhealthy,  and  that  to 
make  them  recover  vigour,  and  to  acquire  their  natural 
colour,  the  dire6l  influence  of  light  is  abfolutely  ne- 
ceffary. 

It  would  be  difficult,  in  the  prefent  ftate  of  chemical 
knowledge,  to  fhew  the  combination  of  light  with  our 
bodies.  But  it  cannot  but  be  allowed,  that  light  is  a fti- 
ipulus,  awaking  us  to  mufcular  a£lion,  and  opening  an 
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inlet  to  the  flimulus  of  the  various  palTions  *,  and  more 
efpecially  to  the  powerful  influence  of  fight.  The  boy, 
who  was  couched  for  blindnefs  by  Mr.  Cheselden, 
had  no  great  expedlation  of  pleafure  from  a new  fenfe ; 
he  was  only  excited  by  the  hopes  of  being  able  to  read 
and  write ; he  faid,  for  inftance,  that  he  could  have  no 
greater  pleafure  in  walking  in  the  garden  with  his  fight, 
than  he  had  without  it,  for  he  walked  there  at  his  eafe, 
and  was  acquainted  with  every  turn.  He  remarked 
alfo,  with  great  juftice,  that  his  former  blindnefs  gave 
him  one  advantage  over  the  reft  of  mankind,  which  was 
that  of  being  able  to  walk  in  the  night,  with  confidence 
and  fecurity.  But,  when  he  began  to  make  ufe  of  this 
new  fenfe,  he  feemed  tranfported  beyond  meafure.  The 

* A thick  and  impenetrable  cloud  of  dar\nefs  on  a fudden  enveloped  the 
Grecian  army,  and  fufpended  the  battle.  Ajax,  perplexed  what  courfe  to 
take,  prays  thus. 

Accept  a warrior’s  pray’r,  eternal  Jove  ; 

This  cloud  of  darknefs  from  the  Greeks  remove  ,■ 

Give  us  but  light,  and  let  us  fee  our  foes. 

We’ll  bravely  fall,  tho’  Jove  himfelf  oppofe. 

The  fentiments  of  Ajax  are  here  pathetically  expreffed  : it  is  Ajax  himfelf. 
He  begs  nor  for  life  : a requeft  like  that  would  be  beneath  a hero.  But  be- 
caufe  in  that  darhtefs  he  could  difplay  his  valour  im  no  illuftrious  exploit,  and 
his  great  heart  was  unable  to  brook  a fluggilh  inaftivity  in  the  field  of  aftion, 
he  only  prays  for  light,  not  doubting  to  crown  his  fall  with  fome  notable  per- 
formance, though  Jove  himfelf  Ihould  oppofe  his  efforts.  Longinus. 
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blightnefs' of  the  day,  the  azure  vault  of  heaven,  the 
verdure  of  the  eartli,  the  cryftal  of  the  waters,  all 
employed  him  at  once,  and  animated  and  filled  him 
with  inexpreffible  delight  He  turned 'his  eyes  to- 
wards the  fun.  Its  fplendour  dazzled  and  overpowered 
him : he  fliut  them  once  more ; and,  to  his  great  con- 
cern, he  fuppofed  that,  during  this  fliort  interval  of 
darknefs,  he  was  returning  to  nothing.  New  ideas 
now  began  to  arife ; new  paffions,  as  yet  unperceived, 
with  fears,  and  pleafures,  all  took  poffeflion  of  his  mind, 
and  prompted  his  curiolity  : love  ferved  to  complete  his 
happinefs ; and  every  fenfe  was  gratified  in  all  its  va- 
riety. 

I had  not,  perhaps,  been  thus  diffufe  on  the  article 
of  light,  unlefs-  I had  obferved,  that  all  animals, 

. when  afflidled  with  illnefs,  fly  inftindfively  to  fome 
Jilent  and  dark  retreat,  where,  unaided  by  art,  they 
c[uickly  recover ; and  that  man,  left  to  the  guidance 
of  reafon  only,  often  falls  fliort  in  this  refpedt  of 
the  brute  creation,  and  frequently  his  powers,  al- 
ready weakened  by  difeafe,  get  ftill  the  more  cx- 
haujicd  by  an  imprudent  admiflion  of  company  aqd 
light, 
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Every  one,  who  has  experienced  a nervous  fever, 
fays  the  benevolent  Mr.  Townsend,  muft  have  felt 
the  diftrefs  that  is  occafioned  by  ihefe  Jiimuli  *.  . 


Vide  The  Guide  io  Healthy  Obfervation  the  Sixth,  on  Light. 
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SECT.  VI. 

ON  AIR. 

As  this  fubje£l  has  been  already  treated  of  in  Part  IL 
of  this  work,  I fliall  only  recapitulate  what  has  been 
before  faid,  giving,  however,  a few  additional  obferva-^ 
iions  on  pernicious  effeHs  of  BAD  air. 

In  Part  II.  Sect.  I.  it  was  fliewn,  “ that  air  is  ab~ 
folutely  neceffary  for  the  prefervation  of  life d' 

In  Sect.  II.  it  was  fhewn,  from  the  defrudion  in  the 
prifon  of  Calcutta,  and  the  hifory  of  the  Lying-in  Hofpital 
at  Dublin,  where,  in  a few  years  only,  4000  children 
unnecejjarily  perijhed,  ‘ ‘ that  a due  fupply  of  air  is  indtf 
penfable.” 

In  Sect.  III.  it  was  faid,  “ that  atmofpheric  air  conffed 
of  two  parts,  of  which  one  is  called  vital,  becaufe  it  con- 
tributes to  life  •,  the  other  KzoTic,  becaufe,  being  refpired 
by  animals,  it  produces  in  a few  minutes  death d'  Thus  when 
thefe  two  portions  arc  feparated,  and  confined  within  dif- 
ferent jars ; a moufe,  or  any  other  animal,  will  live  a con- 
fiderable  time  in  the  one,  being  lively,  brifk,  and  adive ; 
zvhilji  in  the  other  he  foon  languifhes  and  dies, 
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In  Sect.  IV.  It  was  Hacwn,  “ that  the  vital,  or  oxygen^ 
portion  of  the  atmofphere  zuas  by  our  breathing, 

ift,  Ponverted  into  fixed  air  (oxygen  air  and  char- 
coal thrown  oft' from  the  blood),  and 

adly,  It  was  absorbed  by  the  venal  blood  rendering 
it  arterial  blood,  and 

3dly,  'Thai  the  oxygen  or  vital  portion  of  the  air  being 
altered  or  abforbed,  nothing:  but  an  atmofphere  of  fixed 
and  AZOTIC  airs  was  left  behind,  both  of  which  are  in- 
capable of  fupporting  lifeP 

In  Sect.  V.  “ The  animal  machine  was  compared  to  a 
clock  : the  wheels  whereof  may  be  in  ever  fo  good  order,  the 
mechanifm  complete  in  every  part,  and  wound  up  to  the  full 
pitch  ■,  yet  without  fome  impulfe  to  the  VEt^VDVl.VM,  with- 
out the  incejfant  f iniulus  of  vital  or  oxygen  air  in  the  blood j 
which  alone  fets  the  HEART  a going,  the  whole  would  re- 
main motionlefsT 

That  air  is  a f imulus  to  the  heart  and  arteries  in  pro- 
portion to  the  OXYGEN  AIR  it  contains  (the  effe£ts  of 
temperature  has  been  before  confidered),  is  proved  in 
feveral  fe6Uons  in  Part  II  We  need  therefore  only 
introduce  here  the  language  of  Dr.  TiioRiiJTON  to  Dr. 
Beddoes,  who  fays,  “ How  great  an  advantage  does 


* See  note  page  no. 
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tlie  knowledge  of  tlie  compofition  and  cffefls  of  air  pro- 
inife  to  tlie  world,  fince,  by  means  of  modified  air 
under  the  condudl  of  the  judicious  phyfician,  the  adliom 
the  vital  organs  may  be  quickened  or  retarded^  and  the 
fecretions  changed d' 

Having  fufficiently  explained  the  Jlimulating  effcdls  of 
a pure  almofphere,  we  will  now  contemplate,  for  a few 
minutes,  the  effedls  of  an  impure  or  noxious  air. 

The  queftion  whether  putrid  marflies  are,  or  are  not, 
unvvholefome,  is  of  confiderable  moment;  Dr.  Priest- 
ley, therefore,  by  a clear  and  conclufive  experiment, 
has  proved,  that  the  vapour  which  arifes  from  putrid 
water  is  exceedingly  noxious,  and  thus  guards  us  again!!: 
the  mifehief  which  might  otl^erwife  proceed  from  a 
carelefs  belief  of  the  oppofite  opinion.  Happening,  fays 
Dr.  Priestley,  to  ufe  at  Caine  a much  larger  trough 
of  water,  for  the  purpofe  of  my  experiments,  than  I had 
done  at  Leeds,  and  not  having  frefh  water  fo  near  at 
liand  as  I had  there,  I negleiSled  to  change  it,  till  it  be- 
came ofFenfive,  but  by  no  means  to  fuch  a degree,  as  to 
determine  me  from  not  making  ufe  of  it.  In  this  ftate 
of  the  water,  I obferved  bubbles  of  air  to  rife  from  it, 

0 

and  efpecially  in  one  place,  to  which  fome  fhelves,  that 
8 had 
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I had  in  it,  diredled  them  ; and  having  fet  an  inverted 
glafs  veflel  to  catch  them,  in  a few  days  L collefted  a 
confiderable  quantity  of  this  air,  which  iffued  fpontane- 
oufly  from  the  putrid  water  ; and  putting  nitrous  air  to 
it,  I found  that  no  change  of  colour  or  diminution  enfued, 
fo  that  it  muft  have  been  in  the  higheft  degree  noxious. 

The  celebrated  Dr.  Franklin  has  likewife  pointed 
out  the  pernicious  elFedls  of  air  from  flragnant  waters. 
Speaking  of  the  flame  which  may  be  lighted  up  on  the 
furface  of  fome  waters  in  America  • I have  frequently, 
fays  this  excellent  philofopher,  tried  the  experiment  in 
England.  One  day  being  employed  in  ftirring  up  the 
flagnant  water  at  the  bottom  of  a deep  ditch,  I was  feized  - 
foon  after  with  an  intermitting  fever,  which  I can  aferibe 
to  no  other  caufe,  than  to  my  breathing  too  much  of 
that  yijM/ fl/V  which  I ftirred  up  from  the  bottom,  and 
which  I could  not  avoid  while  I Hooped  in  endeavouring 
to  kindle  it. 

Contagion  is  the  infeparable  attendant  on  the  plague, 
or  PUTRID  FEVER.  The  winds  may  diffufe  the  fubtle. 
venom ; but,  unlefs  the  atmofphere  be  previoufly  difpofed 
for  its  reception,  they  would  foon  expire  in  the  cold  and 
temperate  climates  of  the  earth. 


* See  page  59. 
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Such  was  the  umvcrfal  corruption  of  the  air,  that  the 
peftilence  wl\ich  burft  forth  in  the  fifteenth  year  of  Jus- 
tinian was  not  checked  or  alleviated  by  any  difference  of 
the  feafons7  In  time  its  firft  malignity  was  abated  and 
difperfed;  the  difeafe  alternately  languiflied  and  revived; 
but  it  was  not  till  the  end  of  a calamitous  period  of  fifty 
years  that  mankind  recovered  their  health,  and  the  air 
refumed  its  pure  and  falubrious  quality. 

No  fa£ls  have  been  preferved  to  fuftain  an  account,  or 
even  a conjecture,  of  the  numbers  that  perifhed  in  this 
extraordinary  mortality, 

I only  find,  fays  our  elegant  hifiorian  that  during 
three  months  5,000,  and  at  length  10,000  perfons  died 
each  day  at  Constantinople, — that  many  cities  of 
the  East  were  left  vacant, — and  that  in  feveral  diftriCls 
of  Italy  the  harveft  and  the  vintage  withered  on  the 
ground. 

» 

In  1720,  the  plague  fwept  away  from  Marseilles 
50,000  inhabitants,  though  this  city  contains  at  prefent 
no  more  than  92,000  fouls. 

In  that  great  plague  which  defolated  the  city  of  Lon- 
don, the  conftitution  of  the  air  previous  to  it  was  fin- 
gular a hard  froji  during  the  winter,  lading  till  near 
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the  end  of  Mardi, — a fudden  thaw, — the  ground  covered 
with  water  from  melted  fnow  and  ice, — and  great  heats 
fucceeding ; — men  were  living,  as  it  were,  in  a room 
flooded  with  With,  great  fire.  * • 

As  foon  as  the  nature  of  the  difeafe  was  known, 
40,000  fervants  were  difmiffed,  and  turned  into  the 
fkrects  to  perilh,  for  no  one  would  receive  them  into 
their  houfes  ; and  the  villagers  near  London  drove  them 
away  with  pitch-forks  and  fire-arms. 

Sir  John  Lawrence,  “ London’s  generous  mayor,” 
fupported  them  all,  as  well  as  the  needy  who  were  fick, 
at  firft  by  expending  his  own  fortune,  till  fubferiptions 
could  be  folicited  and  received  from  all  parts  of  the 
nation.' 

HE  r 

“ Raifid  the  weak  head,  and  flayed  the  parting  figh, 

Or  with  new  life  relumed  the  fwimming  eye.” 

Dr.  Darwin. 

A pit  40  feet  long,  16  feet  wide,  and  about  20  feet 
deep,  was  dug  in  the  Charter-house,  and  in  two 
weeks  it  received  1,114  bodies. 

During  this  dreadful  calamity  there  were  inftances  of 
mothers  carrying  their  own  children  to  thofe  public 
graves,  and  of  people  delirious,  or  in  defpair  for  the  lofs 
of  their  friends,  who  threw  thcmfelves  alive  into  thrfe 
fits. 
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“ One  fmiling  boy,  her  laft  fweet  hope,  fhe  warm'd, 
“ hulh’d  on  her  bofom,  circled  in  her  arms, 

“ Daughter  of  woe  ! — ere  morn,  in  vain  carefs’d, 

“ clung  the  cold  babe  upon  thy  milklefs  bread, 

“ with  feeble  cries  thy  la/i fad  aid  required, 

“ ftretch’d  its  ftilF  limbs,  and  on  thy  lap  expired  T' 


“ Long  with  wide  eye-lids  on  her  child  Ihc  gazed, 

“ and  long  to  heaven  their  tearlefs  orbs  Ihc  raifed  j 
“ Then  with  quick  foot  and  throbbing  heart  (he  found 
“ where  Chartreuse  open'd  deep  his  holy  ground  ; 

“ Bore  her  laft  treafure  through  the  midnight  gloom, 

“ and  kneeling  dropp’d  it  in  the  mighty  tomb ; 

“ I folltnu  next!  the  frantic  mourner  faid, 

“ and  living  plunged  amid  the  the  feftcring  dead.” 

Darwin. 


A pious  and  learned  fchoolinafter,  who  ventured  to 
ftay  in  the  city,  and  took  upon  himfelf  the  humane  of- 
fice of  vifiting  the  fick  and  dying,  who  had  been  deferted 
by  better  phyficians,  averred,  tltat  being  once  called  to 
a poor  woman,  who  had  buried  her  children  of  the 
plague,  he  found  the  room  where  Ihe  lay  fo  little  that  it 
fcarce  could  hold  any  more  than  the  bed  whereon  flie 
was  ftretched.  However,  in  this  wretched  abode,  befide 
her,  in  an  open  coffin,  her  hufband  lay,  who  had  foine 
time  before  died  of  the  fame  diftemper ; and  whom  flie, 
poor  creature,  foon  followed. 
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What  fliewcd  tlie  peculiar  maUgmty  of  the  air,  tlius 
luffering  from  human  miafmita,  or  effluvia,  was,  that 
the  contagious  Jieams  had  produced  spots  on  the  very' 
wall  of  their  wretched  apartment  ; and  Mr.  Boyle’s 
own  ftudy,  which  was  contiguous  to  a pell-houfe,  was 
alfo  fpotted  in  the  fame  frightful  manner  *. 

In  the  year  1793,  the  manufadliures,  trade,  and  com- 
merce, of  Philadelphia,  were  flourilhing  in  the 
greateft  degree.  The  number  of  coaches,  chairs,  &c. 
lately  fet  up  in  that  city  by  men  in  the  middle  rank  of 
life,  is  hardly  to  be  believed.  And  although  there  had 
been  a very  great  increafe  of  hackney  chairs,  yet  was  it 
next  to  impoffible  to  procure  one  on  a Sunday,  unlefs  it 
was  engaged  two  or  three  days  beforehand.  Luxury, 
the  ufual,  and  perhaps  inevitable  concomitant  of  prof- 
perity,  had  eradicated  the  plain  and  wholefome  manners 
of  an  infant  town.  Every  one  looked  forward  to  the 
full  harveft  of  nrofperity.  But  how  fleeting  are  all  hu- 
man views  ! how  uncertain  all  plans  founded  on  earthly 
appearances  ! All  thefe  flattering  profpe61s,  as  Mr. 
Carey  beautifully  expreflTes  it,  vaniflied  like  the  bafe- 
lefs  fabric  of  a vifion. 

In  July  1793  arrived  the  unfortunate  fugitives  from 
Cape  Francois.  And  on  this  occafion,  the  liberality 

of 
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of  PE^ILADELPHIA  was  (lifplayccl  in  a moft  refpedlable 
point  of  view.  Nearly  12,000  dollars  were  in  a few 
days  collefled  for  their  relief.  Little,  alas ! did  many 
of  the  contributors,  then  in  eafy  cireumftances,  imagine, 
that  a few  weeks  would  leave  their  wives  and  children 
dependent  on  public  charity,  as  has  fince  unfortunately 
happened.  An  awful  inftance  of  the  rapid  and  warning 

i 

viciffitudes  of  affairs  on  this  tranfitory  ftage. 

At  this  feemingly  propitious  moment,  the  dejiroying 
fcourge  * in  among  us,  and  nipped  in.  the  bud  the 

' faireft  bloffoms  of  hope.  And,  oh  ! what  a dreadful 
contrail:  fuddenly  took  place  ! 

Difmay  and  affright  are  vifiblc  in  every  one’s  coun- 
tenance. Moll  people,  who  can  by  any  means  make  it 
convenient,  arc  flying  from  thd  city.  Of  thofe  who  re- 

* The  privateer  Saks  Culottes  Marseillojs,  with  her  prize  the 
Flora,  which  arrived  the  zzd  ot'  July,  introduced  ihe  confageous  fever. 
The  privateer  was  in  a foul,  dirty  condition,  her  hold  was  fmall,  and  perhaps 
as  ill  calculated  for  the  accommodation  of  great  number  of  pecble  that  were- 
on  board,  as  any  vcfTcl  that  ever  crolTt.J  the  ocean.  All  her  filth  was  emp- 
tied at  a wh.irf  between  Anh  md  Race-flreet.  A dead  body,  fiippofed  to  have 
died  of  A FEVER,  covered  withc^nvafs,  layqn  board  thepLORA,  forfome  time, 
and  was  feen  by  Mr  Lemaigtie,  and  other  gentlemen.  It  is  certain  that  the 
mort.ility  began  about  that  p.irt  of  VVatcr-ftreet  where  the  Marv,  the  Flora, 
and  the  Sans  Cu  Lottes  lay.  Almoft  every  death  which  at  firll  occurred 
could  be  v/ithout  difficulty  traced  to  that  ftreet.  Some  French  lads  were  alfa 
among  the  earlicll  viftirae. 
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iTialn,  many  have  flnit  themfelves  up  In  their  houfes, 
and  are  afraid  to  walk  tlie  ftreets.  Thofc  who  venture 
abroad,,  have  ha,ndkerchiefs  or  fpunges  impregnated  with 
vinegar  or  camphor  perpetually  at  their  nofes,  or  elfe 
are  fmelling  at  bottles  with  the  thieves’  vinegar.  Others 
carry  pieces  of  tar  in  their  hands  or  pockets,  or  camphor 
bags  tied  round  their  necks.  Many  never  walk  on  the 
foot  path,  but  go  into  the  middle  of  the  ftreets  to  avoid 
being  infedfed  in  paffing  houfes  wherein  people  have 
died.  Acquaintances  and  friends  avoid  each  other  in 
the  ftreets,  and  only  fignify  their  regard  by  a cold  nod. 
Every  one  appears  to  fliift  his  courfe  at  the  fight  of  a 
hearfe  coming  towards  him.  A perfon  with  a crape,  or 
any  appearance  of  mourning,  is  fhunned  as  a viper.  In- 
deed it  is  probable  London  did  not  exhibit  flronger 
marks  of  terror,  than  were  feen  in  Philadelphia  from 
about  the  middle  of  Auguft  till  pretty  late  in  Septem- 
ber. Many  of  our  firft  commercial  houfes  are  totally 
diffolved,  by  the  death  or  flight  of  the  parties,  and  their 
affairs  neceflTarily  left  in  fo  deranged  a ftate,  that  the 
loflTes,  and  protefts  of  notes,  vvhich  have  enfued,  are  be- 
yond eftimation. 

While  affairs  were  in  this  deplorable  ftate,  and  people 
at  the  loweft  ebb  of  defpair,  we  cannot  be  aftoniflied  at 
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, the  frightful  fcenes  that  were  aftecl,  Which  feemed  to 
Indicate  a total  dilTolution  of  the  bonds  of  fociety  in  the 
neareft  and  deareft  connexions.  Who,  without  horror, 
can  read  of  a hufband  deferting  his  wife,  united  to  him 
perhaps  for  twenty  years,  in  the  laft  agony  ; — a wife  un- 
feelingly abandoning  her  hufband  on  his  death-bed ; — 
parents  forfaking  their  children  : — children  ungratefully 
flying  from  their  parents,  and  religning  them  to  chance ; 

■ — mailers  hurrying  off  their  faithful  fervants  to  the  hof- 
pital,  ellabliflied  out  of  the  town,  even  on  fufpicion  of 
the  fever,  and  that  at  a time  when,  like  Tartarus,  it 
was  open  to  every  vifitant,  but  never  returned  any 
fervants  abandoning  tender  and  humane  maflers,  who 
only  wanted  a little  care  to  reftore  them  to  health  and 
ufefulnefs : — who,  I fay,  can  even  now  reflecSl  on  thefe 
things  without  horror  ? Yet  fuch  were  the  daily  fpec- 
tacles  exhibited  throughout  our  city.  Many  men  of 
affluent  fortunes,  who  have  given  employment  and  fuf- 
tenance  to  multitudes,  have  been  abandoned  to  the  care 
of  a hired  negro,  after  their  wives,  children,  friends, 
clerks,  and  fervants,  have  fled  away,  and  left  them  to 
their  fate.  With  the  poor  the  cafe  was,  as  might  be 
expelled,  infinitely  worfe.  Many  of  thefe  have  periflied 
without  a human  being  to  hand  them  a little  water. 
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to  adminiHier  medicines,  or  perform  any  charitable  of- 
fice for  them.  Various  inftanccs  occur  of  dead  bodies 
found 'lying  in  the  ftreets,  of  perfons  who  had  no 
houfe  of  their  own,  and  looking  ill,  could  procure  no 
Ihelter. 

The  number  of  the  infc£led  daily  increafing,  and 
every  one  afflidlcd  with  this  difeafe  being  refufed  admit- 
tance into  the  alms-houfes,  as  fome  temporary  place  was 
requifite,  three  of  the  guardians  of  the  poor  took  pof- 
felTion  of  the  Circus,  in  which  Mr.  Ricketts  had  lately- 
exhibited  his  equeftrian  feats,  being  the  only  place  that 
could  be  procured  for  the  purpofe.  Thither  they  fent 
feven  perfons  afflidted  with  the  malignant  fever,  where 
they  lay  in  the  open  air  for  fome  time,  without  affiftance, 
for  nurfes  could  not  be  procured  them,  though  high 
wages  were  offered.  Of  thefe,  one  crawled  out  on  the 
common,  where  he  died  at  a d.iftance  from  any  houfe. 
Two  died  in  the  Circus,  one  of  whom  was  feafonably 
removed,  the  other  lay  in  a ftate  of  putrefadlion  for 
above  forty-eight  hours,  owing  to  the  difficulty  of  pro- 
curing any  perfon  to  remove  him. 

The  inhabitants  of  the  nei^ibourhood  of  the  Circus 
took  the  alarm,  and  threatened  to  burn  or  deflroy  it, 
unlefs  the  fick  were  removed ; and  it  is  believed  they 
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would  have  a£lually  carried  their  threats  into  execution, 
had  a compliance  been  delayed  a day  longer. 

A fervant  girl,  belonging  to  a family  in  this  city,  in 
which  the  fever  had  prevailed,  was  apprehenfive  of  dan- 
ger, and  refolved  to  remove  to  a relation’s  in  the  country. 
She  was,  however,  taken  lick  on  the  road,  and  returned 
to  town,  where'  flie  could  find  no  perfon  to  receive  her. 
One  of  the  guardians  of  the  poor  provided  a cart,  and 
took,  her  to  the  alms-houfe,  into  which  flie  was  refufed 
admittance.  She  was  brought  back,  and  the  guardians 
offered  five  dollars  to  procure  her  a fingle  night’s  lodg- 
ing, but  in  vain.  And,  in  fine,  after  every  effort  to 
provide  her  llielter.  Are  abfolutely  expired  in  the  cart. 

To  add  to  the  dreadful  affliclion  of  the  inhabitants  of 
Philadelphia,  the  alarm  was  fpread  throughout  the 
different  ftates  of  America,  The  inhabitants  of  New 
York  firft  came  to  a refolution  to  flop  all  intercourfe 
with  the  infe£led  city ; and  for  this  purpofe  guards  were 
llationed  at  the  different  landings,  with  orders  to  fend 
back  every  perfon  coming yiwM  Philadelphia.  All 
perfons  taking  in  lodgers,  were  called  upon  to  give  in- 
formation of  all  people  of  every  defeription,  under  pain 
of  being  profecuted  according  to  law.  All  good  citizens 
8 
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were  required  to  give  information  to  the  mayor,  of  any 
breach  of  thefe  premlfes. 

All  tliefe  ftri6t  precautions  being  eluded  by  the  anxi- 
ous fugitives  from  Philadelphia,  there  was  a fecond 
meeting  held,  of  the  delegates  from  the  feveral  wards  of 
the  city,  in  order  to  adopt  more  efFe6lual  methods.  At 
this  meeting,  it  was  refolved  to  eftablilh.  a night  watch 
of  not  lefs  than  ten  citizens  in  each  ward,  to  guard 
againft  fuch  as  might  efcape  them  by  day.  Not  yet 
eafed  of  their  fears,  they  next  day  publiflied  an  addrefs, 
in  which  they  mentioned,  that  notwithftanding  their 
utmoft  vigilance,  many  perfons  had  been  clandejlincly 
landed  upon  the  Ihores  of  New-York  Island.  They 
therefore  again  called  upon  their  fellow  citizens  to  be 
cautious  how  they  received  ftrangers  into  their  houfes ; 
not  to  fail  to  report  all  fuch  to  the  mayor  immediately 
.upon  their  arrival;  to  remember  the  importance  of  the 
occafon ; and  to  conhder  what  reply  they Jhould  make  to  the 
JUST  refentment  of  their  fellow  citizens,  whofe  lives  they 
might  expofe  by  a criminal  negle£l  and  infidelity.  They 
likewife  refolved,  that  they  would  confider  and  publifli 
to  the  world,  as  enemies  to  the  welfare  of  the  city,  and  the 
lives  of  its  inhabitants,  all  thofe  who  fhould  be  fo  felfifli 
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and  hardy,  as  to  attempt  to  introduce  any  goods,  wares, 
merchandizes,  bedding,  baggage.  See.  imported  from,  or 
packed  up  in,.  Philadelphia,  contrary  to  the  rules 
preferibed  by  that  body,  who  were,  they  faid,  deputed  to 
exprefs  the  will  of  their  fellow  citizens. 

While  our  citizens  were  thus,  continues  Mr.  Carey, 
proferibed  in  feveral  cities  and  towns, — hunted  up  like 
felons  in  fome, — and  debarred  admittance  and  turned 
back  in  others,  whether  found  or  infedled, — It  is  with 
extreme  fatisfadlion  I am  able  to  record  a few  inftances 
of  a contrary  procedure.  ' 

A refpedlable  number  of  the  inhabitants  of  Spnngjieldy 
in  New  Jersey,  after  a full  conlideratioh  of  the  dlf- 
trefles  of  our  citizens,  paffed  a refolve,  offering  their 
town  as  an  afylum  to  the  people  flying  from  Philadel- 
phia, and  diredfihg  their  committee  to  provide  a fuit- 
able  place,  as  an  hofpital,  for  fuch  of  them  as  might  be 
feized  with  thd  prevailing  malignant  fever,  'An  afylum' 
was  likewife  offered  to  the  Philadelphians -by  feveral  of 
the  inhabitants  of  Elkton,  in  Maryland  ; and  the  offer 
was  couched  in  terms  of  the  utmofl:  fympathy  for  the 
diftreffes  of  the  Philadelphians. 

At  this  time  the  diforder  was  raging -with  Increafing:> 
vehemence.  By  order  of  the  mayor  the  bells  were  ftop- 
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pcd  from  tolling.  This  was  a very  expedient  meafurc  j 
as  they  had  before  been  kept  pretty  conftantly  going  the 
whole  day,  fo  as  to  terrify  thofe  in  health,  and  drive  the 
fick,  as  far  as  the  influence  of  imagination  could  produce 
that  efFe£t,  to  their  graves.  An  idea  had  gone  abroad, 
that  the  burning  of fires  in  the  flreets  would  have  a ten- 
dency to  purify  the  air,  and  arreft  the  progrefs  of  the  dif- 
order.  The  people  had,  therefore,  almofl:  every  night 
large  fires  at  the  corners  of  each  ftreet.  The  mayor 
publifhed  alfo  a proclamation  forbidding  this  dangerous 
pradHce.  As  a fubftitute,  many  had  recourfe  to  the 
firing  of  guns,  which  was  imagined  a fure  preventative 
of  the  diforder.  This  was  carried  fo  far,  and  attended 
, with  fo  great  noife,  that  it  was  alfo  forbidden  by  an  order 
from  thq  mayor. 

The  fituatioh  of  the  public  hofpital  was  mofl;  dreadful. 
A profligate  and  unfeeling  fet  of  nurfes  (none  of  good 
charafter  could  be  procured  at  this  moment)  rioted  on 
the  provifions  and  comforts  prepared  for  the  fick,  who 
(unlefs  at  the  hours  the  doctors  attended)  were  left  al- 
mofl: entirely  deftitute  of  every  afliftance.  The  dying 
and  dead  were  indiferiminately  mingled  together.  The 
ordure  and  other  evacuations  of  the  fick  were  often  al- 
lowed from  inattention  to  remSin.  Not  the  fmallefl: 
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order  or  regularity  exifted.  It  was,  in  fadt,  a great  bus- 
man Jlaughter-houfe^  where  numerous  vidlims  were  im- 
molated at  the  altar  of  riot  and  intemperance.  No 
wonder,  then,  that  a general  dread  of  the  place  prevailed 
throughout  the  city,  and  that  a removal  to  it  was  con- 
fidered  as  the  feal  of  death.  In  confequence,  there  were 
various  inftances  of  lick  perfons  locking  their  rooms,  and 
refilling  every  attempt  to  carry  them  away.  At  length 
the  poor  were  fo  much  afraid  of  being  fent  to  Bush- 
hill,  that  they  would  not  acknowledge  their  illnefs, 
until  it  was  no  longer  poflible  to  conceal  it.  For  it  Is 
to  be  obferved,  that  the  fear  of  the  contagion  was  fo 
prevalent,  that  as  foon  as  any  one  was  taken  lick,  an 
alarm  was  fpread  among  the  neighbours,  and  every  elFort 
was  ufed  to  have  the  fick  perfon  hurried  olF  to  B(Ish- 
HILL,  to  avoid  fpreading  the  diforder.  The  cafes  of  poor 
people  forced  in  this  way  to  that  hofpital,  though  labour- 
ing under  only  common  colds,  and  common  fevers  of 
Irritation,  are  numerous  and  alflidling.  There  were  not 
wanting  inllances  of  perfons,  only  llightly  ill,  being  fent 
to  Bushhill,  by  their  panic-llruck  neighbours,  and 
embracing  the  firll  opportunity  of  running  back  to  Phi- 
ladelphia. 

At  this  time  a circumllance  however  occurred,  which 
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alone  would  be  fuflRdent  to  refcue  the  charafter  of  man 
from  obliquy  and  reproach.  As  a human  bein^,  I re- 
joice, fays  the  benevolent  Mr.  Carey,  that  it  has  fallen 
to  my  lot,  to  be  a witnefs  and  recorder  of  the  facl. 
Stephen  Gerard,  a wealthy  n>erchant,  and  native  of 
France^  touched  with  the  wretched  fituation  of  the  fuf- 
ferers  at  Bushhill,  voluntarily  and  unexpeftedly  of- 
fered to  fuperintend  that  liofpital.  The  furprife  and  fa- 
tlsfadlion  excited  by  this  extraordinary  effort  of  huma- 
nity, can  be  better  conceived  than  expreffed.  Peter 

i 

Helm,  a native  of  Penfylvania,  adluated  by  the  like  be- 
nevolent motives,  offered  his  fervices  alfo  in  the  fame 
department. 

To  form  a jufi;  eftimate  of  the  value  of  the  offer  of 
thefe  good  men,  it  is  neceffary  to  take  into  full  confide- 
ration  the  general  confternation,  which  at  that  period 
pervaded  every  quarter  of  the  city,  and  which  made  at- 
tendance on  the  fick  be  regarded  little  lefs  than  certain 
Jacr'ifice.  Uninfluenced  by  any  refledlions  of  this  kind, 
without  any  pofhble  inducement,  but  the  pureft  motives 
of  humanity,  they  came  forward,  and  undertook  what 
would  by  others  he  deemed  a forlorn  hope.  They  un- 
derwent a laborious  round  of  duty.  They  inceffantly 
encouraged  and  comforted  the  fick,  they  gave  them  ne- 
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ceflaiies  and  medicines,  they  even  performed  many  dif- 
gufting  offices  of  kindnefs,  which  nothing  could  render 
tolerable,  but  the  exalted  motives  that  impelled  them  to 
this  heroic  condu£i. 

On  the  contrary,  the  jail  of  Philadelphia  is  under 
fuch  excellent  regulations,  that  the  diforder  made  its  ap- 
pearance there  only  in  two  or  three  inftances,  although 
fuch  abodes  of  mifery  are  the  places  where  contagious 
diforders  are  moftly  generated.  When  this  putrid  fever 

raged  moft  violently  in  the  city,  there  were  in  the  jail 
/ 

one  hundred  and  fix  French  foldiers  and  failois,  confined 
by  the  order  of  the  French  conful,  befides  eighty  con-, 
vi£ls,  vagrants,  and  perfons  for  trial ; all  of  whom  ex- 
cept two  or  three  remained  perfedHy  free  from  the  com- 
plaint. Several  circumfiances  confpired  to  produce  this 
falutary  effedl. 

The  people  confined  are  frequently  cleanfed  and  puri- . 
fied  by  the  ufe  of  the  hot  and  cold  bath ; — they  are  kept 
conftantly  employed ; — vegetables  form  a confiderable 
portion  of  their  diet; — in  the  yard  vegetation  flouri/hes; 

■ — and  many  of  them  being  employed  in  ftone  cutting,  „ 
the  water,  conftantly  running,  keeps  the  atmofphere  in 
a moiji  and  pure  ftate.  Whereas  the  inhabitants  of, 
dirty  and  confined  ftreets  have  feverely  expiated  their, 
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rjcgledt  of  cleanlinefs  and  decency,  by  the  number  oi 
them  that  have  fallen  facrifices.  Whole  families  in 
fuch  houfes  have  funk  into  one  filent  and  undiftinguifhed 
grave. 

As  I have  been  obliged  to  note  a variety  of  horrid  clr- 
cumflances,  which  have  a tendency  to  throw  a {hade 
over  the  human  chara6ler,  it  is  proper  to  refledb  a little 
light  on  the  fubjeiSt,  wherever  juftice  and  truth  will 
permit  it.  Here  it  ought  to  be  recorded,  that  fome  of 
the  convidls  in  the  jail  voluntarily  offered  themfelves  as 
nurfes  to  attend  the  fick  at  Bushhill,  and  have  in  that 
capacity  conducted  themfelves  with  fo  much  fidelity  and 
tendernefs,  that  they  have  had  the  repeated  thanks  of 
the  managers. 

In  the  progrefs  of  this  dlforder,  from  the  numerous 
deaths  of  heads  of  families,  a great  number  of  children 
were  left  in  a moft  abandoned  and  forlorn  ftate.  The 
bettering  houfes,  in  which  fuch  helplefs  fubjedfs  have 
been  ufually  placed,  was  barred  againlf  them.  Many 
of  thefe  little  innocents  were  adfually  fufferlng  for  want 
of  even  common  neceffaries.  The  deaths  of  their  pa- 
rents and  protedlois,  which  fliould  have  been  the 
ftrongeft  recommendation  to  public  charity,  was  the 
very  reafon  of  their  diftrefs,  and  of  their  being  Ihunned 
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as  a peftllence.  The  children  of  a family,  once  In  af- 
fluent circumffances,  were  found,  their  parents  being 
. dead,  in  a blackfmith’s  fliop,  fqualid,  dirty,  and  half 
llarved,  having  been  for  a confiderable  time  without  even 
a tafte  of  bread.  This  early  caught  the  attention  of  the 
humane,  and  i6o  children  were  foon  refcued  from  this 
forlorn  condition,  and  lodged  in  a building  called  the 
Loganian  Library i 

Rarely  has  it  happened,  that  fo  large  a proportion  of 
the  gentlemen  of  the  faculty  have  funk  beneath  the  la- 
bours of  their  very  dangerous  profejjion,  as  on  this  occa- 

# 

lion.  In  little  more  than  a month,  excluflve  of  medical 
ftudents,  no  lefs  than  ten  phyjicians  have  been  fwept  off. 
Hardly  any  of  the  apothecaries^  who  remained  in  the 
city,  efcaped  from  indifpofition.  The  venerable  Sa- 
muel Robesan  has  been,  like  a good  angel,  inde- 
fatigably  p>erforming,  in  families  where  there  was  not 
one  perfon  able  to  help  another,  even  the  menial  offices 
of  the  kitchen,  in  every  part  of  his  neighbourhood. 
John  Connelly  has  fpent  hours  befide  the  fick,  when 
their  own  wives  and  children  had  abandoned  them. 
Twice  did  he  catch  the  diforder, — twice  was  he  on  the 
brink  of  the  grave,  which  was  yawning  to  receive  him,— 
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yet,  unappalled  by  the  imminent  danger  he  had  cfcaped, 
he  again  returned  to  the  charge. 

To  habits  defe£iively  oxygenated,  as  with  tiplers, 
and  drunkards,  and  men  of  a corpulent  habit,  and  wo- 
men with  child,  this  diforder  proved  very  fatal.  Of 
thefe  many  were  feized,  and  the  recoveries  were  very 
rare 

It  you  examine  the  regifter  of  the  weather,  you  will 
find  there  was  no  rain  from  the  25th  of  Auguft  until  the 
1 4th  of  061ober,  except  a few  drops,  hardly  enough  to  lay 
the  duft  in  the  flreets,  which  fell  on  the  9th  of  Septem- 
ber, and  the  12th  of  Odlober.  In  confequence  of  which, 
the  fprings  and  wells  failed  in  many  parts  of  the  coun- 
try. The  dull  in  fome  places  extended  two  feet  below 
the  furface  of  the  ground.  The  paftures  were  deficient, 
or  burnt  up,  and  there  was  a fcarcity  of  autumnal  fruits 
in  the  neighbourhood  of  the  city.  The  regifter  of  the 
weather  fliews  alfo  how  little  the  air  was  agitated  by 

winds  during  the  above  time.  In  vain  were  the  changes 

» 

of  the  moon  expedled  to  alter  the  ftate  of  the  atmofphere. 
The  light  of  the  morning,  as  conftantly  mocked  the 

r 

* Vide  the  Seflion  on  jFrvw,  in  Part  IV.  On  the  Nature  of  Dis- 
eases, AND  TaEis.  PROPER  Treatment. 
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hopes,  which  were  raifed  by  a cloudy  Iky  in  the  even- 
ing. Hundreds  fickened  each  day  beneath  the  influence 
of  the  fun  ; and  even  when  his  beams  did  not  excite  dif- 
eafe,  they  produced  a languor  in  the  body,  and  to  ufe 
the  country  phrafe,  the  labourer  in  the  field  gave  in, 
and  that  too  when  the  mercury  in  the  thermometer  was 
under  80  degrees.  On  the  1 2th  of  September  a meteor 
affrighted  the  inhabitants.  Jldufchetoes  were  uncom- 
monly numerous.  Here  and  there  a dead  cat  added  to 
the  impurity  of  the  air  of  the  ftreets;  for  many  of  thofe 
animals  perifhed  with  hunger  in  the  city,  in  confe- 

quence  of  fo  many  houfes  being  deferted  by  the  inhabi- 

% 

tants  who  had  fled  into  the  country. 

However  inoffenfive  uniform  heat,  when  agitated  by 
gentle  breezes,  may  be,  there  is  I believe  no  record, 
where  a dry  and  ftagnating  air  has  exifled  for  any  length 
of  time  without  producing  difeafe.  Hippocratje^s,  in 
defcribing  a peftilential  fever,  fays,  the  year  in  which  it 
prevailed  was  without  a breeze  of  wind.  The  fame  ftate 
of  the  atmofphere  for  fix  weeks,  is  mentioned  in  many 
of  the  hiftories  of  the  plague  which  jirevailed  in  London 
in  1665.  Even  the  fea  air  itfelf  becomes  unwholefome 
byftagnating;  hence  Dr.  Clark  informs  us,  thatfailors 
become  fickly  after  long  calms  in  their  voyages  to  the 
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EalT;  Indies.  Sir  John  Pringle  delivers  the  following 
aphorifm  from  a number  of  fimilar  obfervations  upon 
this  fubjeil:.  “ J'Vhen  the  heat  comes  on  foon,  and  con-r 
“ tinues  throughout  autumn,  not  moderated  by  winds,  or 
“ rains,  the  feafon  proves  Jickly,  dijiempers  appear  early, 
and  are  danger ousl'’’ 
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From  this  table  it  appears  that  the  principal  mortality 
was  in  the  fecond  week  of  Odlober.  A general  expec- 
tation had  obtained,  that  cold  weather  was  as  deftrudlive 
of  the  contagion  of  this  fever  as  heavy  rains.  The  ufual 
time  for  its  arrival  had  come,  but  the  weather  was  ftill 
not  only  moderate,  but  warm.  In  this  awful  fituation, 
the  ftouteft  hearts  began  to  fail.  Hope  fickened,  and 
defpair  fucceeded  diflrefs  in  almoft  every  countenance. 
On  the  14th  of  Odloher  it  pleafed  God  to  alter  the  ftate 
of  the  air.  The  clouds  at  laft  dropped  health  in  Jhouiers 
of  rain,  which  continued  during  the  whole  day,  and 
which  were  fucceeded  for  feveral  nights  afterwards  by 
cold  zx\^froJl.  The  elFeiSls  of  this  change  in  the  weather, 
appeared  firfl:  in  the  fudden  diminution  of  the  fick,  for 
the  deaths  continued  for  a week  afterwards  to  be  nearly 
as  numerous,  but  they  were  of  perfons  who  had  been 
confined  before,  or  on  the  day  in  which  the  change  had 
taken  place  in  the  weather. 

The  appearance  of  this  rain  was  like  a dove  with  an 
olive  branch  in  its  mouth,  to  the  whole  city.  Public 
notice  was  given  of  its  beneficial  effedfs  in  a letter  fub- 
fcribed  by  the  mayor  of  Philadelphia,  who  adled  as 
prefident  of  the  committee,  to  the  mayor  of  New 
York. 
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To  Richard  Vanche,  Esq^ 

“ Sir, 

“ I am  favoured  with  your  letter  of  the  I2th  inftant,  which  I have 
“ communicated  to  the  Committee. 

“ The  part,  Sir,  which  you  perfonally  take  in  our  affliftions,  and  which 
“ you  have  fo  pathetically  expreffed  in  your  letter,  excites  in  the  breads  of  the 
“ Committee  the  warmed,  fenfations  of  affeftion.  The  fubfeription  made  in 
“ New  York  is  a balm  to  the  fores  of  our  diftreded  city. 

‘f  I am  overjoyed  as  I inform  you,  that  the  refrelhing  rain  which  fell  orf 
the  14th,  though  light,  and  the  cool  •weather  which  hath  fucceeded,  appear 
“ to  have  given  a check  to  the  prevalence  of  the  fever.  Few  fince  appear  to 
“ have  taken  the  infeftion;  the  applications  for  the  hofpital  are  few,  and  the 
“ funerals  are  decreafed.  ^ 

“ With  fentiments  of  the  greated  edeera  and  regard,  &c.” 

On  the  30th  and  3ifi;  of  06fober  there  was  a confider- 
able  fall  of  rain.  The  fever  was  in  confequence  wholly 
fubdued  A vihble  alteration  foon  took  place  in  Ithe  city. 
Every  hour  long  abfent  and  welcome  faces  appear, — and 
in  many  inftances,  thofe  of  perfons  whom  public  fame  has 
buried  for  weeks  paft.  The  ftores,  fo  long  clofed,  are 
opening  fall:.  Some  of  the  country  merchants,  bolder 
than  the  reft,  are  daily  venturing  into  their  old  place  of 
fupply.  Market-ftreet  is  almoft  as  full  of  waggons  as 
ufual.  The  Cuftom-houfe,  for  weeks  nearly  deferred 
by  our  mercantile  people,  is  thronged  by  citizens  enter- 
ing their  veffels  and  goods: — the  ftreets  too,  long  the 
abode  of  gloom  and  defpair,  have  aflumed  the  buftle 
fuitable  to  the  feafon.  The  arrival  in  the  city  of  our 
beloved  Preftdent,  continues  Mr.  Carey,  gives  us  a 
I flattering 
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- flattering  profpedl;  of  the  next  feffion  of  congrefs  being" 
here.  And,  in -fine,  as  every  thing  in  the  early  ftage  of 
the  diforder,  feemed  calculated  to  add  to  the  conflerna- 
tion ; fo  now,  on  the  contrary,  every  circumftance  has 
a tendency  to  revive  the  hopes  and  happinefs  of  our  af- 
flicted city  *. 

In  the  year  1732-3,  there  happened  throughout  Eu- 
rope an  epidemic  of  a mofl:  dreadful  nature. 

The  previous  conjiitution  of  the  air  occafioned  a great 
drought,  which  may  be  inferred  from  the  failure  of  the 
fprings,  and  the  abatement  of  frefh  water  in  all  its  ufual 
currents  and  refcrvoirs. 

In  England  we  had  little  if  anyfroft;  gretA  fogs 
were  much  noticed  in  Germany  and  France. 

In  the  latter  kingdom  there  was,  about  Chriftmas,  a 
trifling  fall  of  fnoWi  This  was  fuCceeded  with  conftant 
foutherly  ivinds,  and  offenfve  fogs,  during  which  there 
was  obferved  by  fome  furgeons  a great  dlfpofition  in 
wounds  to  mortify. 

Both  before  and  during  the  continuance  of  the  epidemic 
in  England  the  air  was  unufually  warm  for  the  time  of 
the  fcafon,  with  forms  of  wind  from  the  fouth-weftj 
lightnings,  and  thunder. 

* This  fever  fwept  off  about  4,000  perfons.  Vide  note  *,  page  41. 
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The  time  of  invajion  was  different  in  different  coun- 
tries. • 

An  uniformity  of  fymptoms,  however,  was  remarkable 
every  where. 

A fmall  rigour  or  chlUinefs, — fucceeded  by  a fever  of 
a duration  (in  fuch  as  recovered)  feldom  above  three 
days. 

This  fever  was  attended  with  hcadach, -Spains  along  the 
hack, — -flight  thirji, — -fnee'zing, — a thin  dejiuxion  from  the 
nofe  and  eyes, — a cough,  with  expedtorati'on  of  phlegm,  and 
when  this  matter  became  purulent,  the  difeafe  proved 
fatal. — The  couzh  continued  with  fome  fix  weeks  or 
two  months. 

This  epidemic  invaded  Saxony,  and  the  neighbouring 
countries  in  Germany,  about  the  fifteenth  of  'No- 
vember. 

It  was  earlier  in  Holland  than  in  England  ; earlier 
in  Edinburgh  than  in  London. 

It  was  in  New-England  before  it  attacked  Bri- 
tain ; in  London  before  it  reached  fome  other  places 
wefward,  as  Oxford,  Bath,  6cc. — and,  as  far  as  I 
can  colledi  from  accounts,  it  invaded  the  northerly  parts 
of  Europe  before  the 


It 


It  laftcd  in  its  vigour  in  London — from  about  the 
■middle  ^of  January  1733  for  about  three  weeks: — the 
Bills  of  Mortality,  from  Tuefday  the  23d,  to  Tuefday 
the  3Cth  of  January,  contained  1,588  peifons,  being 
higlier  than  any  time  fince  the  plague. 

There  was,  during  the  whole  feafon,  a great  run  of 
hyflerical,  liypochondriacal,  and  nervous  diftempers. 

I fliall  only  add,  that  the  horfes  were  feized  with  the 
c-atarrh  before  men,  and  that  dogs  were  reported  to  have 
gone  mad  long  before  the  autumn. 

The  epidemic  catarrh,  whenever  it  appears,  fpreads, 
from  province  to  province,  till  it  has  extended  over  Eu- 
rope, or  even  croffed  the  Atlantic  to  America.  A few 
years  back  I had,  fays  the  Rev.  Mr.  Townsend,  a 
moft  ftriking  demonftration  of  its  progreffive  march.  I 
was  at  St.  Agnes.,  in  Cornwall,  but  before  it  reached  u 
I removed  with  all  my  family  to  Lanlivery.  There  we 
continued  fafe,  whilft  the  difeafe  was  fpreading  in  the 
parilh  of  St.  Agnes  \ and  on  our  return  we  found  that 
few  pcrfons  had  efcaped,  but  that  it  had  quitted  them, 
and  was  extending  weftward  to  the  extremity  of  Corn- 
wall. 

Dr.  Cullen  has  collecSled  a regifler  of  epidemical 
catarrhs  to  the  amount  of  twenty-five,  between  the  years 
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1323  and  1767:  but  other  pradlitioners  have  greatly 
increafed  this  lift. 

Lime-kilns  throw  off  large  quantities  of  fixed  air ; 
and  thofe  who  incautioufly  lay  themfelves  down  either 
on  the  walls  of  the  kiln,  or  fo  near  as  to  be  expofed  to 
the  vapour  which  rifes  from  the  burning  lime-ftone, 
often  experience  its  pernicious  effe61s.'  Some  years  ago, 
I remember  a poor  family,  fays  Dr.  Falconer  of  Bath, 
who  lodged  in  a room  adjoining  to  a lime-kiln  ; during 
the  night,  the  vapour  of  the  burning  lime  made  its  way 
into  the  room,  and  the  four  perfons  of  which  the  family 
confilled  were  all  killed.  In  the  morning  they  were 
found  lying  as  in  a compofed  fleep,  without  any  appear- 
ance of  having  gone  through  either  pain  or  ftruggle. 

In  the  fpring  of  the  year  1778,  two  diforderly  young 
women,  after  rambling  about  the  town  for  a confider- 
able  part  of  the  night,  crept  early  in  the  morning  into  a 
little  hovel  which  was  contiguous  to  a lime-kiln.  The 
kiln  was  charged  and  burning,  and  the  vapour  of  the 
lime  was  forced  through  fome  crevices  into  the  hovel. 
After  fome  hours,  the  man  who  had  the  care  of  the  kiln 
came  to  look  after  his  work,  and  finding  thefe  women 
'as  he  fuppofed  afleep,  went  away  without  difturbing 
them.  Some  time  after  he  returned,  and  feeing  tliem 
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ftill  in  the  fame  place,  endeavoured  to  awaken  them,, 
but  in  vain ; they  were  cold  and  motionlefs.  In  one 
tliere  did  not  appear  to  be  the  leall  remains  of  life  ; and 

i 

in  the  other  there  was  only  a flight  and  indiflincl  move- 
ment about  the  heart.  This  patient  was  foon  conveyed 
to  the  hofpital.  By  proper  means  flie  was  recovered, 
and  ran  away  from  the  hofpital,  without  expreffirig  the 
leafl:  fenfe  of  gratitude  for  the  care  and  humanity  which 
had  been  exercifed  towards  her.  The  other  was  not 
conveyed  to  the  hofpital  fo  early,  and  the  fame  means 
were  ufed,  but  without  fuccefs. 

The  mofl:  neat  and  delicate  perfon,  after  having  pafled 
the  night  in  his  bed-chamber,  does  not,  when  he  awakes, 
difeover  any  faint  fmell  in  his  room ; but  if  he  quits  it 
only  for  a few  minutes,  and  returns  to  it,  after  having 
been  in  the  open  air,  and  before  frelh  air  has  been  ad- 
mitted, he  will  quickly  difeern  an  eflential  difference. 

If  thefe  evils  arife  from  animal  eflduvia,  in  apartments 
frequented  by  the  opulent,  nice,  and  elegant,  who  have 
the  means  and  difpofition  to  promote  neatnefs  and  clean- 
linefs;  how  much  more  injurious  mufl:  Jlagnant  air 
be  in  the  hovels  of  the  indigent,  who  are  deftitute  of 
all  the  conveniences,  and  many  of  the  neceffaries,  of 
life. 
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In  order  to  be  fatisfied  of  the  truth  of  this  obfervation, 
we  need  only  look  into  the  great  manufadfuring  towns, 
where  we  fliall  find  a puny  degenerate  race  of  people, 
•uueak  and  fickly  all  their  lives,  feldom  exceeding  the  mid- 
dle period  of  life  ; or  if  they  do,  being  unfit  for  bufinefs, 
they  become  a burthen  to  fociety.  Thus  arts  and  ma- 
nufadfures,  though  they  may  increafe  the  riches  of  a 
country,  are  by  no  means  favourable  to  the  health  of  its 
inhabitants. 

Unwholesome  air,  fays  Dr,  Buchan,  author  of 
the  Domeftic  Medicine  (a  work  (hewing  accurate  ob- 
fervation, and  great  experience,  but  incapable  of  form- 
ing the  pra^itioner  is  a very  common  caufe  of 

difeafe. 

* This  work  always  puts  me  in  mind  of  the  Edinhurgh  Phannacoptria 
Fauperum,  and  the  Hereditary  Shop  I found  in  Ireland  where  each  drawer 
containing  medicines  was  carefully  labelled.  “ For  fevers,  fits,  sore 

EYES,  &c. !”  when  Dr. , who  gave  his  advice  for  one  Ihilling,  died 

at  Marlborough,  his  stable-boy  married  his  widow,  and  continued  in  his 
houfe,  and  therefore  naturally  fucceeded  to  his  bulinefs.  Unfortunately  the 
prefeription-book  of  the  deceafed  was  not  titled,  and  a patient  would  therefore 
frequently  come  for  a cure  of  the.  gripes,  and  he  was  given  jalap  ; for  -vo- 
miting, and  he  had  antimonial  wine;  for  pain  in  the  Jiomach,  whether 
arifing  from  -wind  or  infiammation,  and  he  had  p e p p e rm  i n t water;  and  the 
doles  were  the  fame,  however  the  confticutions  might  differ.  The  late  cele- 
Dr.  Hoch  Smith  ufed  to  rohe  a man  of  an  impofmg  countenance,  who,  when 
Jie  was  abfent  at  a fox-chaf.',  heard  his  home  patients  with  lignificant  attention, 

and 
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difeafe.  Few,  fays  he,  are  aware  of  the  danger  arifing 
from  bad  air.  People  generally  pay  fome  fmall  atten* 
tion  to  what  they  eat  and  drink  ; but  feldom  regard  what 
goes  into  the  lungs.,  though  the  latter  proves  often  more 
fuddenly  fatal  than  the  former.  , 

I 

and  would  take  out  the  Dodlor’s  prefcrlption,  which  was  previoufly  writ- 
ten, and  receive  the  fee.  When  a Jlranger  came  on  fuch  days  he  was  dc- 
fired  to  go  to  the  placebo  drawer  in  the  next  room.  Seeing,  at  !aft.  How 
EASY  IT  WAS  TO  EE  A DOCTOR,  tlih  man  tranfci ibed  ihefe  formula,  and  fet 
up  for'himfelf.  But  being  afterwards  taken  very  bad,  he  did  not  hazard  on 
himfelf  one  of  the  Jtolen  formula,  and  fortunately  for  fociety  he  was  taken  off 
by  this  difeafe,  but  not  before  he  had  fet  up  his  chariot.  Smith’s  Formul  a 
are  now  publifhed,  and  was  bought  lately  at  an  auclion,  lotted  with  Kil  ling 
NO  Murder,  for  tveo  JhilUngs. 

The  province  of  every  teacher  of  phyfic  is  to  difeover  and  explain  the 
caufesoi  difeafe,  as  well  as  the  remedies.  Thus  jaundice  is  an  objlruciion  of 
the  gall  duS.  This  duft  is  of  the  fize  of  a crow  quill.  Tt  may  be  obftrudled. 


Causes. 

1.  by  fpafni,  - - - 

2.  by  gall  Jiones, 

3 . by  vifeid  mucus,  - 

4.  by  hardened  feces,  - 

5.  by  an  induration  of  the  liver, 

&c.  &c.  > 


REMEDitS. 

1.  Antifpafraodics. 

2.  The  warm  bath,  emetics,  bleeding. 

3.  Alkaline  remedies. 

4.  Laxatives. 

5.  Small  dofesof  mercury. 


As  there  are  five  caufes  of  this  difeafe  enumerated,  no  one  remedy  is  a fpecific, 
applicable  to  every  cafe  of  jaundice,  and  it  is  therefore  at  leaft  four  to  one 
againfl  the  patient  in  the  hands  of  an  undtilful  praflitioner.  This  equally 
applies  to  every  other  difeafe.  Dr.  Rowley  deferibes  no  Icfs  than  o.-es 
hundred  and  eighteen  principal  difeafes  of  the  eye.  Neither  is  knowledge 
of  itfelf : for  1 doubt  much  whether  even  Sir  Isaac  Newtox 
would  have  fupplanted  the  fimple  Jleerfman  in  the  conduft  of  a velTcl. 
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If  frejh  air,  continues  this  benevolent,  but  unphilo- 
fophic  writer,  be  neceffary  for  perfons  in  health,  it  is 
ftill  more  fo  for  fuch  as  labour  under  difeafe,  who  often 
lofe  their  lives  by  thofe  methods,  which  an  over  anxious 
care  too  frequently  contrives  in  the  chambers  of  the  lick. 
The  notion  that  their  rooms  muft  be  kept  very  clofe,  is 
fo  common  that  lue  can  hardly  enter  the  chamber,  where 
a patient  lies,  without  being  ready  to  faint,  from  the 
noxious  air  in  the  room.  How  this  mufl  a£l  on  the  Jick 
is  left  for  the  difcerning  to  judge.  Tome,  it  appears, 
fays  he,  that  no  medicine  is  fo  beneficial  as  a cautious  and 
dijlant  admiffion  of  frejh  air.  When  administered 

WITH  PRUDENCE  IT  IS  THE  MOST  REVIVING  OF  ALE 
CORDIALS. 


SECT. 
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SECT.  VII. 


ON  EXERCISE. 


^ . This  fubjedl  has  been  already  confidered  in  a pliilo- 

'■{,  fophic  point  of  view  in  Se6b.  XII,  page  126. 

, , It  was  there  (hewn,  that  when  mufcular  intumefcence 
took  place,  certain  chemical  combinations  were  formed, 
produ6tive  of  the  vital  flame. 

If  I wallv  flowly  along,  for  the  fpace  of  a quarter  of  a 
mile  upon  even  ground,  my  breathing  dindi  pulfe  are  but 
little  accelerated,  and  the  heat  of  my  body  remains  nearly 
the  fame  as  before.  But  if  I walk  at  the  fame  pace,  and 
for  the  fame  diftance,  up  a Jieep  hill,  or  bearing  a heavy 
burthen,  luy  breathing  becomes  Jhort  and  full,  and  my 
heart  beats  Jirong  and  quick,  and  the  heat  thrown  off  from 
my  body  correfpqnds  with  tliefe  increafed  internal  move- 
ments. 

It  is  natural  to  alk,  what  is  the  caufe  of  this  differ- 
ence, when  the  fpace,  the  fpeed,  and  the  a£lual  movement 
of  the  mufcles  are  the  fame  ? It  certainly  arifes  from  the 
quantity  of  nervous  elc£iricity  tranfmitted  from  the  brain 
to  the  mufcles  in  the  latter  cafe,  where  the  body  was 
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raifed  on  high,  or  where  a weight  was  carried,  being 
much  greater  than  when  the  body  is  only  moved,  without 
being  lifted  up,  or  without  any  additional  weight  upon 
it.  For  though  the  motion  of  the  mufcles  be  the  Jame 
in  both  cafes,  yet  the  Increafed  weight  to  be  moved,  re- 
quired tlie  nervous  exertion  to  be  much  greater  in  the 
latter  inftance  than  in  the  former ; and  therefore  the 
will,  or  determination  of  the  mind,  propelled  a greater 
quantity  of  nervous  eleSirlclty,  from  the  brain  to  the 
mufcles  employed. 

To  the  increafed  demand  on  the  fyllem  of  oxygen 
AIR,  to  be  decompofed  by  the  nervous  eletlrlclty* , the  ac- 
celerated refplratlon  muft  be  attributed ; and  from  the 
increafed  quantity  of  oxygen  air  in  the  blood,  we  can 
account  for  the  improved  dlgeflon\,  and  a more  rapid 
circulation ; and  from  all  thefe  caufes,  concurring  with 
the  ele£irlclty  of  the  nerves,  we  are  able  to  fee  clearly  the 
rcafon  of  the  increafe  of  the  vital  flame, 

* The  oxygen  air  thus  procured  to  the  blood  front  the  •want  of  the  fyftein, 
is  faid  to  proceed  from  the  -vis  medicairix  naiurco,  and  by  others  from  ajpeia- 
iion  or  lympnthv.  Thus  the  call  of  the  ftomach  for  food  after  a fcterdocs  not 
arife  from  the  IHmulus  of  the  gaftric  juice,  but  from  the  •want  of  the  fyftcm. 
Thus  a ftimulus  on  the  faeiderian  membrane  of  the  nofc  occafions  fiieez- 
ing,  &c.  &c. 

f Vide  Seft.  VIII.  on  the  Balance  betwixt Jlefpiration  and  Digeftion. 
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Obfervation  i.  If  an  animal,  a man,  for  inftance,  hi 
good  liealth,  be  expofed  to  a temperate  air,  in  a ftate  of 
rg/?,  the  quantity  of  vital  heat,  generated  by  the  conti- 
nued attractions  of  oxygen  going  on  in  the  body,  will 
be  fufficient,  with  a certain  quantity  of  clothing,  for 
maintaining  the  temperature  of  about  97  degrees,  by 
which  the  folids  receive  their  natural  ftimulus,  the  fluids 
retain  their  proper  fluidity,  and  all  the  functions  of  life 
are  duly  performed,  and  a fufiicient  quantity  abounds  to 
carry  ofF  the  perfpirable  fluid. 

Obfervation  2.  If  a man,  expofed  to  a frojlyair,  con- 
tinues at  reft,  the  principles  in  his  body  attractive  of 
OXYGEN,  cannot  generate  a fufficient  quantity  of  vifal 
heat  to  keep  every  part  of  the  body  at  its  right  tempera- 
ture; becaufe  the  coldnefs  of  the  furrounding  medium 
fcarries  off  the  heat  fafter  than  they  can  produce  it ; con- 
fequently  the  folids  and  fluids  of  the  extremities,  and  at 
the  furface  of  the  body,  will  become  frigid,  and  the 
fibres  torpid,  and  the  death  of  the  extreme,  and  laftly  of 
the  vital  parts,  enfue. 

Obfervation  3.  But,  on  the  contrary,  when  a man 
expofed  to  ts^frojiy  air,  perceives  the  coldnefs,  and  torpor, 
arifing.  from  his  body  being  deprived  of  its  heat,  fafter 
than  the  principles  in  his  body  attractive  of  oxygen 
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can  furnifli  it ; if  he  throws  the  voluntary  mufcles  into 
\ 

a£lion,  the  quantity  of  heat  generated  by  the  nervous 
eleHricity,  will  be  fufficient  to  warm  every  part,  and  re- 
cover and  maintain  the  natural  temperature ; although 
the  air  fhall  Ifill  continue  to  withdraw  rapidly  the  vital 
heat  from  the  furface  of  the  body. 


Some  very  pleafmg  experiments  are  related  by  Dr. 
Peart  (whofe  name  would  bfeoftener  mentioned  with 

J 

Ji'ill  higher  refpedi,  were  we  fortunate  enough  to  rank 
him  among  the  many  illuftrious  converts  to  the  new  che- 
mi/hy),  which  prove  that  partial  exercife  conveys  a glow 
over  the  whole  body.  ' 

1 I.  EXPERIMENT. 

I put  my  hand,  fays  he,  firft  into  cold  water  at  56 
degrees  of  temperature.  After  fifteen  minutes  I with- 
drew it,  and  found  the  temperature  of  the  water  raifed 
/ 

to  65. 

It  had  gained  therefore,  in  fifteen  minutes,  9 degrees 
of  heat. 

2.  EXPERIMENT. 

The  fame  day  I put  my  hand  as  before,  but  inftead  of 
keeping  it,  and  my  body,  in  a (late  of  perfect  reft,  I 
8 threw 
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threw  many  of  the  voluntary  mu fcles  into  aiSlion,  and 
in  fifteen  minutes  the  water  at  56  degrees  was  raifed 
to  73. 

Here  it  had  gained  17  degrees  of  heat. 

3.  EXPERIMENT. 

I 

To  prove  that  the  exertion  of  any  fet  of  mufcles  af- 
fedts  the  quantity  of  heat  generated  within,  and  thrown 
off  from  the  whole  body,  I introduced  my  hand  into  the 
fame  quantity  of  water,  and  at  the  fame  temperature  as 
in  the  firft  experiment,  and  I puflied  my  feet  againft  a 
large  book-cafe,  firmly  fixed  by  its  own  weight,  and  my 
arms  were  forcibly  ftretched  out.  By  the  exertion  of 
thefe  few  mufcles  only,  without  any  motion  of  the 
fibres,  fo  much  of  the  ele£lrlc  fluid*  was  tranfmitted  to 
thefe  parts,  and  fo  much  heat  difengaged  that  its  flimulus 
extended  over  the  whole  body,  and  the  water  in  fifteen 
minutes  rofe  in  confequence  to  14  degrees,  that  is,  five 
degrees  more  than  where  the  body  was  in  a ftate  of  per- 
fe£l  reft  f. 

* Dr.  Peart  has  the  nervous  fluid, 

-}•  The  fame  is  proved,  though  not  quite  fo  phllofophically,  by  the  vulgar 
mode  of  warming  the  body  by  throwing  tlie  arms  acrofs,  or  by  the  more  ele- 
gant, but  partial,  exercife  of  what  are  called  dumb  bells.  ' 
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To  fliew  the  abfolute  nccefllty  of  exercise  in  cold 
climates,  I muft  beg  leave  to  relate  the  botanical  excur- 
sion of  Dr.  SoLANDER,  Sir  Joseph  Banks,  and  others, 
on  the  heights  at  Terra  del  Fuego.  Dr.  Solander, 
who  had  more  than  once  crofled  the  mountains  which 
divide  Sweden  from  Norway,  well  knew  that  extreme  cold 
produces  a torpor  and  lleepinefs  almoft  irrefiftible,  he 
therefore  conjured  the  company  to  keep  always  in  mo- 
tion, wliatever  pain  it  might  coli  them,  and  whatever 
relief  they  might  be  promifed  by  an  inclination  to  reft : 
“ Whoever  Jits  down,  fays  he,  will  Jleep  ; atid  whoever 
Jleeps,  will  wake  no  more.”  Thus,  at  once  admoniflied 
and  alarmed,  they  fet  forward  ; but  while  they  were  flill 
upon  the  naked  rock,  and  before  they  had  got  among 
the  bullies,  the  cold  was  fo  intenfe,  as  to  produce  tlie 
effe6ls  that  had  been  moft  dreaded.  Dr.  Solander 
himfelf  was  the  jirji  who  found  the  inclination,  againft 
which  he  had  warned  others,  irrefiftible ; and  inlifted 
upon  being  fuft'ered  to  lie  down.  Mr  Banks  (now  Sir 
Jofeph  Banks)  intreated  and  remonftrated  in  vain  : down 
he  lay  upon  the  ground,  though  it  was  covered  with 
fnow;  and  it  was  with  great  difficulty  that  his  friend 
kept  him  from  Jlecping.  ‘ One  of  his  black  fervants  alfo 
began  to  linger,  having  fuffered  from  the  cold  in  the 
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fame  manner  as  the  Do£tor.  Partly  by  perfuafion,  and 
partly  by  force,  the  company  made  them  go  forward. 
Soon,  however,  they  both  declared  “ they  would  go  no 
farther.”  Mr.  Banks  had  recourfe  again  to  intreaty 
and  expollulation,  but  thefe  produced  no  effedl : when 
the  black  was  told,  that  if  he  did  not  go  on  he  would  in  a 
fliort  time  be  frozen  to  death ; he  anfwered,  that  hedejired 
nothing  Jo  much  as  to  lie  down  and  die ; the  Doddor  did  not 
fo  explicitly  renounce  his  life  ; he  faid  he  would  go  on, 
but  that  he  muft  firft  take  fome  Jlecp,^'  though  he  had 
before  told  the  company  that  “ to  Jleep  was  to  perijh'' 
They  both  in  a few  minutes  fell  into  a profound  deep, 
and  after  five  minutes  Sir  Joseph  Banks  happily  fuc- 
ceeded  in  waking  Dr.  Solander,  who  had  almoft  loft 
the  ufe  of  his  limbs,  and  the  mufcles  were  fo  fhrunk, 
that  his  fhoes  fell  from  his  feet ; but  every  attempt  to 
relieve  the  unfortunate  black  proved  unfuccefsful. 

It  was  a principle  among  the  ancients,  that  acute  dif- 
are  from  heaven,  and  from  ourfelves ; to 

die,  fays  Dr.  Johnson,  is  the  fate  of  man,  but  to  die 
with  lingering  angui/h  is  generally  his  own  folly.  Inac- 
tivity never  fails  to  induce  an  univerfal  relaxation  of  the- 
contradlile  fibres.  When  thefe  fibres  are  rela>^ed,  neither 
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the  digejlion,  the  ctrculalion,  nor  the  perijlaltlc  motion, 
can  be  duly  performed. 

It  is  abfolutely  impoflible  to  enjoy  health,  whdre  the 
perfplration  alfo  is  not  duly  carried  on  ; and  that  can 
never  be  the  cafe  where  exercife  is  negle6ted. 

The  neceflity  of  a^lon  is  not  only  demonftrable  from 
the  fabric  of  the  body,  but  evident  from  the  obfervation 
of  the  uiiiverfal  pra6lice  of  mankind,  \yho  for  the  pre- 
fei  vation  of  health  in  thofe,  whofe  rank  or  wealth  ex- 
empts them  from  the  neceffity  of  lucrative  labour,  have 
invented  fports  and  diverfions,  though  not  of  equal  ufc 
to  the  world  with  agricultural  employments,  yet  of  equal 
fatigue  to  thofe  who  pradtife  them,  and  differing  only 
from  the  drudgery  of  the  hufbandman,  as  they  are  adls 
of  choice,  and  therefore  performed  without  the  painful 
fenfe  of  compullion.  The  huntfman  rifes  early,  purfues 
his  game,  through  all  the  dangers  and  obftrucfions  of 
the  chace,  fwims  rivers,  and  fcales  precipices,  till  he  re- 
turns home,  no  lefs  haraffed  than  the  foldier,  and  has, 
perhaps,  fometimes  incurred  as  great  hazard  of  wounds 
or  death : yet  he  has  no  motive  to  excite  his  ardour  ; he 
is  neither  fubjedl  to  the  commands  of  a general,  nor 
dreads  any  penalties  for  negle£l  and  difobedience  ; he  has 

neither 
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neither  profit  nor  honour  from  his  perils  and  his  con- 
quell:,  but  toils  without  the  hopes  of  mural  or  civil  gar- 
lands, and  muft  content  himfelf  with  the  praife  of  his 
tenants  and  companions. 

But  fuch  is  the  conftitution  of  man,  that  labour  may- 
be ftyled  its  own  reward-,  nor  will  external  excitements 

be  requifite,  if  it  be  confidered  how  much  happinefs-  is 
gained,  and  how  much  mifety  efcaped,  by  frequent  and  vio- 
lent agitation  of  the  body. 

The  defire  of  exercife  is  coeval  with  life  itfelf.  Were 
this  principle  attended  to,  many  difeafes  might  be  avoid- 
ed. But,  while  indolence  and  fedentary  employments 
prevent  two  thirds  of  mankind  from  either  taking  fuf- 
ficient  exercife  themfelves,  or  giving  it  to  their  children, 
what  have  we  to  expe£l  but  difeafe  and  deformity  ? The 
rickets,  fo  deftrudlive  to  children,  called  by  the  French 
the  Englijh  diforder,  never  appeared  in  Britain  till 
manufadfures  began  to  flourifli,  and  people,  attradled  by 
the  love  of  gain,  left  the  country  to  follow  fedentary  em- 
ployments in  great  towns 

Every  animal  makes  an  early  ule  of  its  organs  of  mo- 
tion ; and  many  young  creatures,  even  when  under  no 
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nccelTity  of  moving  in  quefl  of  food,  cannot  be  retrained 
witliout  force.  This  is  evidently  the  cafe  with  the  calf, 
the  lamb,  and  the  kitten.  If  thefe  harralcfs  animals 
were  not  permitted  to  frijk  about  and  take  exercife,  they 
would  foon  die,  or  become  difeafed  ; and  fo  ftrong  is  this 
principle  implanted  in  the  human  breaft,  that  a healthy 
youth  can  hardly  be  kept  from  exercife.  This  love  of 
motion  is  furely  a ftrong  proof  of  its  utility.  Nature  im- 
plants no  difpofition  in  vain.  It  feems  a catholic  law 
throughout  the  whole  brute  creation,  that  no  creature, 
without  exercife.,  Ihall  be  able  to  find  fubfifience.  Every 
creature,  except  man,  takes  as  much  exercife  as  his  na- 
ture requires.  He  alone  fleeps  till  late  in  the  morning 
in  beds  of  down,  and  often  lolls  all  day  in  eafy  chairs, 
and,  deviating  from  the  great  law  of  his  Creator,  he  fuf- 
fers  accordingly. 

If  fafliion  muft  prevail,  and  young  children  be  fent 
to  crowded  fchools,  we  would  recommend  it  to  their 
teachers,  as  they  value  the  lives  of  thofe  entrufed  to  their 
care,  and  the  account  they  muf  one  day  five,  that  they 
would  allow  their  pupils  a fufficient  time  to  run  and  frijk 
about,  inftead  of  keeping  them  hour  after  hour  in 
clofe  and  irkfome  confinement,  which  fubje£ts  them  to 
^ dreadful  train  of  difeafe,  flatulence,  indigeftion,  colics, 
I >Yorms, 
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Worms,  See.  See.  and  hinders  them  hereafter  from 'being 
happy  and  uftiJ'ul  members  of  fociety.  From  this  criminal 
folly,  fays  tlie  emphatic  Dr.  Johnson,  proceed  mofl  of 
thofe  pains  which  wear  us  away  flowly  with  periodical 
tortures,  and  which,  though  tliey  fometimes  fuffer  life 
to  be  long,  condemn  it  to  be  ufelefs,  chain  us  down 
to  the  couch  of  mifery,  and  mock  us  with  the  hopes  of 
death . 

Certainly  man  was  never  defigned  to  be  fitting  all  day 
crofs-legged  on  a board.  The  majlcr,  who  denies  a fuf- 
licient  time  for  exercife  to  thofe  unhappy  beings,  wliom 
Providence  has  fubje6ted  to  his  will,  has  a dreadful 
reckoning  to  make,  when  each  individual  fliall  receive 
from  the  fame  meafure  he  has  meted  out  to  others. 

Were  fedentary  employments  intermixed  with  a due 
quantity  of  exercife,  they  would  never  do  much  hurt. 
It  is  conflant  confinement  that  ruins  health.  A man 
will  not  be  injured  by  fitting  at  his  work  three  or  four 
hours  at  a time;  but  if  he  be  obliged,  by  an  unfeeling 
mafter,  to  fit  eight  or  ten,  he  will  foon  be  faid  to  drag  on 
life  inftead  of  enjoying  it.  Weak  and  ailing  he  will  lan- 
guilh  out  a few  miferable  years,  and  at  laft  fink  into  an 
untimely  grave. 
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Weak  fibres  are  the  conftant  companion  of  hafiivky^ 
Nothing  but  daily  exerc'ife  in  the  open  air*  can  brace  and 
ftrengthen  the  powers  of  the  Jlomach^  and  prevent  there- 
fore an  endlefs  train  of  difeafes,  whicli  proceed  from  a 
relaxed  ftate  of  that  organ.  We  feldom  hear  the  a6Hve 
or  laborious  complain  of  what  are  called  nervous  difeafes' 
'thefe  are  referved  for  the  fons  of  idlenefs.  Many  have 
been  completely  cured  of  thefe  diforders  by  being  re- 
duced, from  a ftate  of  opulence,  to  labour  for  their  daily 
bread.  This  plainly  points  out  the  fources  from  whence 
nervous  difeafes  flow,  and  the  means  by  which  they  may- 
be prevented  f. 

Dr.  Cheyne,  in  his  excellent  Treatife  on  Health, 
fays,  tliat  the  weak  and  valetudinary  ought  to  make  ex- 
ercise a part  of  their  religion.  We  would  recommend 
this,  not  only  to  the  weak  and  valetudinary,  but  to  fe- 
dentary  artificers,  fliopkeepers,  ftudious  perfons,  &c.  &c. 
Such  ought  to  confider  exercife  as  neceflfary  a duty  as  to 

* The  oxygeual'm  of  the  blood  has  been  before  jhewn  to  be  one  of  the  great 
reafons  for  the  neceflity  of  daily  exercife,  and  this  will  be  fooncr  and  better  ef- 
fefted  the  purer  the  air.  Dr.  Beddoes,  after  breathing  each  day  fome  pure 
OXYGEN  AIR,  fays  he  felt  himfclf  not  only  warmer,  but  certainly  more  dif~ 
pofed  toviards,  icii  capable  of , muscular  exertion.  Vide  his  Letter  to 
Dr.  Darwin. 
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lake  food ; and  this  might  be  tifually  done  without  any 
great  lols  of  time  or  interruption  to  bufinefs. 

Every  man,  in  fliort,  ihould  oblige  himfelf  by  fomc 
abfolute  rule  to  engage  in  daily  excrcife.  Indolence,  like 
other  vices,  when  indulged,  gains  ground,  and  at  length 
becomes  as:reeable.  Hence  many  who  were  fond  of  ex~ 

O J 

ercife  in  the  early  part  of  life,  become  quite  averfe  to  it 
afterwards.  Difeafes  are  engendered  deftru61ive  of  the 
refolution  of  the  mind.  Naufeous  drugs  are  had  re- 
courfe  to.  The  flimulus  at  the  ftomach  fpreads  its  in- 
fluence for  a time  over  the  whole  body.  It  at  lafl; 

j 

, lofes  its  efficacy,  or  becomes  prejudicial,  and  tlie  pale, 
flatulent,  znlk  bloated  hypochondriac,  flies  from  phyfician  to 
phyfician,  none  of  whom  dare  advife  him  exercise, 
which  he  is  averfe  to,  and  fays  he  cannot  take,  and  he 
falls  at  laft  into  difeafes  of  a more  ferious  afpecSl,  and 
dies  of  fpafm  in  the  ftomach,  or  dropfy,  or  afthma,  or 
jaundice,  or  a cough  with  mucous  expeftoration,  or 
palfy,  or  hasmoptoe,  or  fome  other  difeafe  that  either 
arifes  from,  or  is  always  engrafted  upon,  a zvcak  and  debi~ 
litated frame 

I Ihall  conclude  this  long  but  ufeful  eflay  with  fome 
beautiful  lines  from  Akenside,  whofe  poem,  entitled 


J * Vide  Brown’s  Elements. 
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the  Art  of  Preferving  Plealth,  might  have  poffihly  pro- 
moted the  difeoveries  of  the  late  Dr.  Brown. 


The  lhades  defeend,  and  midnight  o’er  the  world 
expands  her  fable  wings.  Great  Nature  droops 
through  all  her  works.  How  happy  he  whofe  toil 
has  o’er  his  languid  powerlefs  limbs  diffus’d 
a plenjlng  lajjititde.  He  not  in  \"ain 
invokes  the  gentle  deity  of  dreams. — 

By  toil  ftibdu'd,  the  warrior  and  the  hind 

fleep  fajl  znA  deep  active  functions  ,'ooW 

WITH  generous  streams  THE  SUBTLE  TUBES  SUPPLY*. 

Ere  morn  the  ionic  irritable  nerves 

feel  the  frelh  impulfe,  and  awake  the  foul. 

* Vide  Law  III.  The  Accumulation  of  Excitability. 
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SECT.  VIII. 

ON  FOOD. 

At  firfl,  the  food  taken  into  tlie  ftomach  retaining  its 
peculiar  properties,  irritates  the  inner  coat  of  that  organ, 
and  occafions  a contradlion  of  its  two  orifices.  The 
food,  thus  confined,  then  undergoes  a conftant  agitation 
by  means  of  the  abdominal  mufcles,  and  of  the  dia- 
phragm, and  by  the  motion  of  the  fibres  of  the  ftomach 
itfelf.  By  thefe  movements,  every  part  of  the  food  is 
expofed  to  the  a£lion  of  a fluid  fecreted  in  the  ftomach, 
called  the  gajiric  juice,  which  (as  water  diflblves  fugar) 
gradually  diflblves  and  attenuates  the  food  (as  prefently 
will  be  proved  *),  and  prepares  it  for  its  paflage  intOj 
and  farther  change  in,  the  inteftines. 

The  painful  fenfation  of  hunger,  which  is  the  irrita- 
tion of  the  gaftric  juice  on  the  inner  coat  of  the  ftomach, 
or  the  fenfation  of  a defeblive  fupply  of  chyle  in  the  ar- 
terial fyftem  f,  being  removed  by  the  food,  we  foon  feel 

a mild 

* Vide  Sea.  IX. 

f Nothing  better  illuftrates  this,  than  what  happened  to  Admiral  Btron, 
faptajns  Cheat  and  Hamu,ton,  when  Ihipwrecked  on  the  weft  coaft  of 
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a mild  and  undefcribable  delight,  firft  from  the  ftimulus 
of  the  aliment ; and  fecondly,  from  the  diftenfion  of 
this,  and  the  increafcd  adiion  of  other  parts*. 

If  it  fliould  feem  ftrange  that  pleafure  arifes  from  the 
Jllmulus  of  food  on  the  fentient  nerves  of  this  important 
organ,  let  us  recolledl:  only  the  effedl  of  a moderate  dofe 
of  opium  to  thofe  unaccuftomed  to  that  Jiimulus.  They 
are  commonly  fo  tranfported  with  the  pleafing  fenfation 
it  induces,  that  they  feel,  as  they  oftentimes  exprefs 
themfelves,  as  though  they  were  in  heaven,  and  enjoy  fo 
perfe61;  a pleafure,  that  no  happinefs  in  the  world  can 
furpafs  the  charms  of  this  agreeable  ecftafy.  On  the 
other  hand,  what  a teirible  agony  will  two  or  three 
grains  of  crocus  metallorum  throw  the  whole  fabric  into  ; 
this  part  being  of  fo  acute  a feeling,  that  fome  philofo- 
phers  have  for  this  reafon  thought  it  to  be  the  feat  of  the 
foul  itfelf. 

Befides  this  confideration,  we  mufl  here  take  notice. 

South  America  ; who,  after  fuffeving  months  of  hunger  and  fatigue,  were  re- 
duced to  ikin  and  bone.  A table,  fays  Byron,  was  fpread  out  for  us  by  the 
Indians,  with  cold  ham  and  fowls,  which  only  we  three  fat  down  to,  and  in  a 
Jhort  time  we  difpatched  more  than  ten  men  with  common  app?tites  would 
have  done,  and  yet  we  complained  of  being  unfathjied.  For  a long  while  we 
got  up  two  or  three  times  in  the  night  to  cram  ourfelves.  Captain  Cheat 
pfed  to  declare,  that  he  was  quite  aihamed  of  himfclf. 


* Vide  Law  II. 
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tliat  the  ftomach,  being  diftended  with  food,  preni’S  on 
the  fpleen  *,  and  thereby  occafions  a greater  quantity  of 
blood  to  pafs  into  the  pancreas,  and  confequently  a 
greater  increase  of  the  fecretion  from  that  vifcus  ; — and 
by  ohftrucling  in  fome  degree  the  paflage  of  blood  in  the 
defcending  trunk  of  the  aorta,  caufes  an  increafed  flux; 
of  blood  to  the  head,  and  hence,  after  a full  meal,  inac- 
tivity and  drowfinefsf,  and  fometimes  apoplexy  en- 
fue ; and  hence  alfo  proceed  thofe  flufliings  or  red- 
nefs  in  the  face,  fo  confpicuous  in  weak  and  exhaufled 
perfons. 

The  increafed  oxygenation  of  the  blood  from  the  fame 
circumftance  has  been  before  noticed,  when  on  the  fub- 
jedb  of  ANIMAL  HEAT,  and  the  balance,  that  is  con- 
itantly  found  to  take  place,  betwixt  the  hydrogen  received 
in  the  ftomaeh,  and  the  oxygen  air  drawn  into  the  blood 


* The  true  office  of  the  splf.f.K  was  the  happy  difeavery  of  the  ingenious 
Dt.  Haichton,  Lecturer  on  Phyfiology  to  the  Pupils  of  Guy’s  and  St. 
Thomas’s  Hofpitals.  It  did  not  efcape  the  penetrating  mind  of  the  Reverend 
Mr.  Townsend,  and  this  coincidence  of  thought  is  a further  proof  of  its 
truth.  See.  the  Gmde  to  Health,  page  33.  Vide  note  •(-,  page  215. 

■f-  Mr.  Brindlex,  the  faijjous  canal  engineer,  mentioned  to  Dr.  Dar- 
win that  he  had  more  than  once  feen  the  experiment  of  a nian  extending  him- 
•fclf  acrofs  the  large  ftone  of  a corn-^ll,  and  that  by  gradvially  lefting  the  fton^ 
fwhirl,  the  man  fell  fall  ajleep.  Dr.  DARWiii. 

J Sec  the  Quide  to  Health. 

Ff 


whils 


214 


^vhile  paffing  through  the  lungs.  Probably,  from  |:his 
caufe  it  was,  that  more  of  Sir  Joseph  Banks  and  Dr. 


Hence  the  importance  of  the  confideration  of  foodf  in 
all  inflammatory  fl:ates  of  the  body.  And  hence  the  con- 
fideration of  a peculiar  diet  for  the  removal  of  many  dif- 
orders  incident  to  the  human  frame. 

We  will  now  attempt  to  trace  the  food  in  its  digefted 
form,  after  it  is  thrown  out  from  the  ftomach  into  the 
intejilnes. 

Tlie  aliment  having  remained  during  two  or  more 
hours  in  the  ftomach  is  converted,  fiift,  into  a greyifh 

* They  had  with  them  a bottle  of  rum,  and  a failor,  who  was  feized  as 
bad  as  the  black,  recovered  from  //if  torpor  by  dritiking  of  the  rum.  Vide 
Cook’s  Voyages,  Sec  alfo  the  Seftion  on  Animal  Heat,  page  8 1. 

-j-  Mr.  Sutton,  in  the  vicinity  of  Plymouth,  inoculated  a lady,  who  on 
the  third  day  after  the  commencement  of  the  irruptive  fever,  had  five  or  fix  red 
pimples,  which  formed  gradually  into  puftules. 

During  the  progrefs  of  the  difeafe,  as  fhe  fat  at  table,  fhe  exprefled  unea- 
finefs,  and  wifhed  to  have  ftronger  evidence,  than  yet  appeared,  that  Ihe  had 
the  fmall-pox.  Mr.  Sutton  told  her,  that  Ihe  had  only  to  eat  a portion  of 
hare,  which  was  on  the  table,  and  drink  one  glafs  of  wine,  and  Ihe  would  have 
fufficient  evidence  to  fatisfy  her  mind. 

She  accepted  the  propofal ; the  fever  increafed  ; and  the  fmall-pox,  from 
being  difereie,  became  conjiuent. 

Mr.  Sutton  then  took  fright,  and  delivered  her  to  the  care  of  Drs.  Mudge 
(ind  Huxham,  by  whofe  watchful  attention  Ihe  was  carried  fafely  through  the 


Solander’s  party  did  not  perifti  at  Terra  Del  Fuego 


fever.  Vide  the  Guide  to  Health,  page  156, 
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pulp,  wliich  Is  ufiially  called  chyme.  This  chyme,  or 
fluid,  paffes  out  of  the  pylorus,  or  right  orifice  of  the  fto- 
mach,  the  fibres  of  which  relax  to  afford  it  a paflage  ; 
while  the  grofTer  and  lefs  altered  particles  remain  in  the 
living  retort,  to  adopt  the  expreflion  of  the  Reverend  Mr. 
Townsend,  till  they  acquire  a fufficient  fluidity  to  pafs 
into  the  inteftinal  canal.  As  the  digefted  food  enters 
the  duodenum  it  fiimulates  the  common  du61;  of  the 
gall  bladder  and  the  liver,  and  from  a law  in  the  ani- 
mal osconomy,'  which  has  given  the  higheft  fenfibi- 
lity  to  the  nerves  at  the  mouths  of  the  feveral  dudfs, 
which,  by  a fympathetic  communication',  occafions  their 
feveral  glands  either  to  fecrete  or  pour  out  a greater 
quantity  of  fluid,  the  chyme  receives  a full  fupply  of  bile, 
and  of faliva,  fecreted  from  the  pancreas  f ; it  alfo  inter- 
mingles with  mucus  from  innumerable  exhalent  arteries, 
Which  ftill  farther  anamalizes  the  chyme. 

• The  commehceracnt  of  the  inteftines. 

r 

f The  pancreas  is  a large  gland,  which  lies  near  the  ftomach,  and  dif- 
charges,  by  a Ihort  duft,  into  the  inteftines,  a liquor,  which  it  feparates  from 
the  blood.  It  is  difficult  to  colleft  any  quantity  of  this  juice,  becaufe  it  is  n<  t 
lodged  in  any  particular  receptacle,  but  flows  from  the  gland  into  the  inteftines, 
near  the  upper  orifice  of  the  ftomach.  However,  in  dogs  this  has  been  exe- 
cuted by  tying  a bottle  near  the  dufl  of  the  gland,  while  the  animal  was 
living,  by  which  a quantity  of  the  juice  has  been  colledled,  and  found  in  ap- 
pearance to  refembk  the  faliva. 
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The  intejlmcil  canal  is  five  or  fix  times  as  lotig  as  the' 
body,  and  forms  many  circumvolutions  in  the  cavity 
the  abdomen,  which  it  traverfes  from  right  to  left,  and 
again  from  left  to  right.  The  inner  coat  of  the  intef- 
tines,  by  being  more  capacious  than  their  exterior  tunics, 
occafions  a multitude  of  plaits  *,  at  certain  regular  dif- 
tances  from  each  other,  and  thefe  become  Icfs  and  lefs, 
and  at  farther  intervals,  as  they  defcend.  This  difpofi- 
tion  will  be  found  to  afford  a fiill  farther  proof  of  that 
divine  wifdoin,  which-  the  anatomift  and  phyfiologift 
cannot  fail  to  obferve  in  all  their  purfuits ; for  if  the  in- 
teffmal  canal  was  much  Ihorter  than  it  is ; and  if  its  in- 
ner furface  was  fmooth  and  deftitute  of  plaits ; the  ali'- 
ment  would  confequently  pafs  with-  great  rapidity  to  its 
termination,  and  fufficient  time  vyguJd  be  wanting  to  af- 
fimilate  the  chyme,  and  for  the  neceffary  abforption  of 
it  by  the  numerous  villi,  or  hair-like  projedlions  f, 
which  terminate  in  laEieah : fo  that  the  body,  unlefs 
conftantly  repleniflred,  would  be  deprived  of  the  fupply 
of  nutrition,  v^hich  is  fo  effential  to  life  and  health  : — ■ 
but  the  length  and  circumvolutioiis  of  the  inteftines,  the 
inequality  of  their  internal  furface,  and  the  courfe  of  the 

* Called  by  anatomifts  •valvulce  conn'ivcnta. 

•j-  'Vide  the  Seftion  on  Animal  Heat,  and  note  *,  page  Sy. 
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aliment  through  them,  all  concur  to  perfe£l  the  lepara- 
tion  of  the  chyle  from  the  feces,  and  to  afford  the  necefe 
fary  nourWhment  * to  the  body. 

ft 

■*  Mr.  Belcher  happening  to  dine  at  a callico  printer’s,  was  furprifed  tor 
find  the  bones  of  the  pork  at  table  of  a very  red  appearance.  They  had  cat 
madder.  This  eminent  furgeon  mixed  that  fubftance  with  different  foods,  and 
gave  it  to  fowls,  and  other  animals,  and  a firn^r  change  of  colour  in  all  the 
bones,  and  even  in  the  teeth,  took  place  : but,  after  a certain  time,  if  thefe 
were  fed  on  food  containing  no  madder,  the  bones  regained  their  natural  ap- 
pearance. To  prove  that  the  different  parts  of  the  body  arc  renewed,  John 
Hunter  fed  two  ducks,  the  one  with  barley,  the  other  w\t\\  fprais,  for 
about  a month,  and  killed  both  at  the  fame  time.  When  they  were  drelTcd 
and  ferved  at  his  table,  that  fed  wholly  with  fprais  was  hardly  eatable,  i»  tt^ed 
fo  Jlrongh  of  fjh.  Thefe  fafts  prove,  that  our  fabric  is  ever  being  pulled  to 
pieces  and  renewed  ; that  the  matter  is  continually  changed,  though  the  fame 
Llentily  remains ! Thev  alfo  prove  that  our  body  may  be  compofed  of  parts 
unajfmilated,  though  changed  by  tlie  wonder-working  powers  of  the  body  from 
inanimate  to  anit/hlte  matter  / 
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SECT.  IX. 

toF  THE  GASTRIC  SOLVENT^ 

AND 

THE  RELATIVE  DIGESTIBILITY  OF  FOOD; 

In  ferpents,  fome  birds,  and  feveral  kinds  of  fifli/ 
wbich  fvvallovv  whole  arllmals,  and  retain  them  lone  iri 
their  ftomach,  digejiion  feems  to  be  performed,  fays 
Cheselden,  by  fome  unknown  menjiruum-,  for  we  fre- 
quently find  in  their  ftomachs  animals  fo  totally  digeftcd, 
before  their  form  is  defroyed,  that  their  very  bones  are 
made  foft.  One  may  indeed  draw  very  plaufible  infer- 
ences concerning  human  digeftion,  from  obfervation  oii 
other  fpecies  of  animals,  efpecially  from  birds  of  prey,’ 
the  cat  and  dog,  which  refemble  us  fo  much  in  the 
ftrudlufe  of  the  ftomachs  But  analogical  arguments  are 
probable  Indeed,  but  not  conclufve.  And  it  is  an  objedl 
of  much  higher  importance  to  attain  certainty  in  man 
than  in  animals.  In  the  writings  of  ancient  and  modern 
phyficians  no  topic  is  more  frequently  difeuffed,  yet 
there  is  little  elfe  befide  fuppoftion  : direil:  experiments 
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upon  man  are  entirely  wanting,  and  their  refearches  arc 
illuminated  only  by  the  twilight  of  conjecSlure,  and  fup- 
ported  by  precarious  hypothejis.  Upon  refletStion,  fays 
the  celebrated  Spallanzani,  it  appeared  that  direif  ex- 
periments might  be  made  on  man,  and  for  this  purpofe  it 
was  neceffary  to  fwallow  tubes  full  of  various  vegetable 
and  animal  fubftances,  in  order  clearly  to  afcertain  the 
changes  they  undergo  in  the  Ibomach.  I will  candidly 
own,  fays  he,  that  this  experiment  gave  me  at  firft  fome 
apprehenlion.  The  hiflories  of  indigeftible  fubftances 
occafioning  troubleforne  fymptoms,  and  being  vomited 
up  after  a confiderable  time  *,  occurred  to  my  imagina- 
tion. I alfo  recolledled  inftances  where  fuch  bodies  had 
ftopped  in  the  alimentary  canal  f.  Other  fa6ts  however, 
where  the  refult  was  contrary,  and  of  more  frequent 
pccurrence,  gave  me  alfo  fome  confidence.  Thus  wc 


* Vide  Baron  Haller,  T.  6. 

•)'  Dr.  Coe,  in  his  Treatife  on  Biliary  Concretions,  gives  an  inftanceofa 
^voman,  from  whofe  rcetum  was  extrafted  a concretion,  the  nucleus  of  which 
was  a plum-Jione.  In  the  Edinburgh  Medical  EfTays,  we  have  «n  account  of  a 
fimilar  fadt.  In  the  EfTays  and  Obfervations,  Phyfical  and  I.iterary,  there  is  the 
hillory  of  a boy  who  had  three  ftones  extradfed  from  the  redtum,  the  nuclei  of 
which  were  the  fmall  bones  oijheep’s  trotters.  In  the  Philofophical  Tranfac- 
tions,  we  have  an  account  of  a concretion  formed  upon  a plum-Jtone,  and  re- 
tained in  the  blind  gut:  and  in  the  London  Medical  Journal,  Mr.  Johnson 
relates  the  cafe  of  a woman,  who  pafled  a ball  of  hardened  faeces,  weighing 
filrcc  quarters  of  an  ounce,  the  nucleus  of  which  was  a plum-Jlone. 
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every  day  fee-  tlic  Hones  of  cherries,  medlars,  plums, 
&.C.  fvvallovved  and  voided  with  impunity.  This  con- 
fideration  at  laft  determined  me  to  make  the  trial  with  as 
great  caution  as  pofTible. 

I fwallowed,  in  the  morning  fading,  a linen  bag, 
containing  52  grains  of  majiicated  bread.  I retained  the 
purfe  23  hours  without  experiencing  the  fmalleft  incon- 
venience, and  then  voided  it  quite  empty.  The  firing 
ufed  for  fewing  and  tying  it  was  entire,  nor  was  there 
any  rent  in  the  bag  itfelf.  The  fortunate  refult  of  this 
experiment  gave  me  great  encouragement  to  undertake 
others. 

From  vegetable  I proceeded  to  animal  fubflances.  In 
a fimilar  bag  60  grains  of  boiled  veal  were  enclofed,  pre- 
vioufly  mafticated.  The  purfe  was  voided  in  18  hour» 
?ind  three  quarters,  and  the  flelli  was  confumed.  Only  3 
few  fibres  remained,  and  thefe  were  void  of  fucculency, 
as  if  they  had  been  fet  under  a prefs. 

My  next  experiments  were  made  to  fee,  whether  di-» 
gefllon  was  accompliflied  or  aided  by  a triturating  power 
in  the  flomach, 

Eoerhaave,  neither  fatisfied  with  the  fyflem  of  di- 
geflion  in  the  human  flomach  by  heat,  as  fuggefled  by 
Qalen,  and  adopted  by  his  followers  j nor  yet  better 

pleafed 


pleafecl  with  attributing  this  procefs  to  tlie  vital  energy 
of  the  foul  refuling  in  tlie  ftomach,  as  conceived  by  the 
fertile  imagination  of  Van  Hclmont ; invented  a fyftem 
of  his  own,  in  which  he  attributes  the  digeflion  of  our 
food  partly  to  fermentation,  but  principally  to  tritiire, 
prejjure,  and  powerful  quajfation.  He  deferibes  the  folds 
of  the  ftomach  as  grinding  the  more  folid  parts  of  the 
aliment ; and,  to  aflift  in  this  procefs,  he  calls  in  the  aid 
of  its  external  coat,  witlr  the  diaphragm,  and  the  nu- 
merous mufcles  of  the  abdomen.  Not  fatisfied  with 
thefe,  he  takes  into  his  account  the  violent  pulfations  of 
the  fubjacent  aorta,  with  the  vibrations  of  innumerable , 
furrounding  arteries,  which  he  eftimates  at  no  lefs 
than  three  thoufand  lix  hundred  pulfations  in  the 
hour. 

This  diftinguiflied  phyftcian  reafoned  from  analogy, 
and  took  particular  notice  of  the  of  rich,  which  he  had 
obferved  to  fwallow  pieces  of  iron  and  of  glafs,  evidently 
for  the  purpofe  of  triture,  becaufe  the  found  of  grinding 
was  perceptible  to  thofe  who  liftened. 

In  the  araniverous  birds  he  had  remarked,  beftde  the 
crop,  furniftied  with  falivary  glands  to  mollify  their  food, 
a gizzard,  or  fecond  ftomach,  provided  with  ftrong  muf- 
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clcs  to  triturate  the  grain  ; and  the  avidity  with  which 
they  fwallow  gravel  to  affift  the  operation  had  not 
efcaped  his  notice.  Having  examined  the  ftrudlure  of 
the  lobjler,  he  faw  at  the  mouth  of  the  ftomach  a cu- 
rious mechanifm,  three  teeth,  of  which  one,  moved  by 
a ftrong  mufcle,  triturates  the  food  againft  the  other 

tVJ0> 

In  the  larger  crawjijh  of  the  fea,  he  might  have  no- 
ticed a ftrudlure  fomewhat  different,  where  to  anfwer 
the  fame  intentions,  inftead  of  three  teeth,  we  obferve  a 
pejile  fupplied  with  a ftrong  mufcle  and  placed  between 
tmo  mortars. 

No  wonder,  then,  that  this  great  mechanic  on  the 
fubjeft  of  digefllon  had  mechanical  ideas. 

To  prove  that  digeftion  in  the  human  ftomach  is  not 
aided  by  triture,  I was  under  the  neceffity,  fays  Spal- 
lanzani, of  fwallowing  thin  tubes.  Thefe  tubes  were 
voided  in  about  22  hours.  Among  the  tubes  employed 
in  thefe  experiments  I procured  fome  to  be  made  fo  thin 
that  the  flighted:  preffure  would  have  cruflied  them  to 
pieces,  or  have  bent  in  their  edges ; but  though  I fre- 
quently ufed  them,  not  one  was  ever  broken,  nor  on  ex- 
amination could  I perceive  the  fmalleji  fijjure. 
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Having  thus  eftablifhf^d  this  fundamental  propofition, 
viz.  THAT  DIGESTION  IS  PRODUCED  BY  THE  GASTRIC 
FLUID  INDEPENDENTLY  OF  TRITURATION,  I had 
before  me,  fays  he,  a fine  field  for  experiments,  which 
could  not  fail  to  fuggefi:  fome  important  truths. 

'The  necefjity  of  majiication  deferves  to  be  well  known. 
There  is,  perhaps,  no  perfon  who  has  not  fome  time  or 
other  been  fubjeft  to  indigeftion  for  want  of  having 
chewed  fufficiently  his  food.  I took  two  pieces  from  a 
pigeon’s  heart,  each  weighing  forty-five  grains,  and 
having  chewed  one  as  much  as  I ufed  to  chew  my  food, 
enclofed  them  in  two  fpheres,  and  fwallowed  them  at 
the  fame  time.  Both  thefe  tubes  happened  to  be  voided 
at  the  fame  time,  and  I then  faw  hoiij  much  digefiion  is 
promoted  by  majiication.  Of  the  majiicated fiefh  there  re- 
mained only  4 grains,  whereas  of  the  other  there  were  1 8 
left.  This  was  confirmed  by  two  other  experiments, 
one  made  with  mutton,  the  other  with  veal.  The  reafon 
of  this  is  obvious.  Not  to  mention  the  faliva  which 
moiftens  and  attenuates  the  food,  it  cannot  be  doubted, ' 
that  when  it  is  reduced  to  pieces  by  the  a6lion  of  the 
teeth,  the  gajlric  juice  meets  it  at  all  points,  and  there- 
fore the  more  fpeedily  diflblves  it,  juft  as  other  menftrua 
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diflblve  fooneft  thofe  bodies  that  have  been  previoufly 
broken  into  fragments 

I now  wiflied  to  make  fome  experiments  with  the 
gaftric  fluid  out  of  the  body.  A fuflBcient  quantity  could 
not  be  obtained  by  killing  birds  and  other  animals,  and 
it  became  neceflary  to  invent  a contrivance  for  obtaining 
it  from  them  alive.  Three  tubes  containing  Jpunge 
were  therefore  introduced  into  the  ftomach  of  a crow, 
and  after  four  hours  thefe  were  vomited  up.  The  pieces 
of  fpunge  being  faturated  with  the  fluids  of  that  cavity, 
were  then  taken  out  and  preflTed  between  the  fingers. 
Thefe  afforded  37  grains  of  gafric  liquor  of  a tranfparent 
yellow  colour,  poffelflng  a fomewhat  bitter  and  faltifli 
tafte. 

I now  attempted,  fays  the  Abbe,  to  produce  artificial 
digejlion  with  the  gaftric  juice  thus  obtained. 

It  was  January,  and  Fahrenheit’s  thermometer,  placed 
near  the  veflel  ufed  for  the  experiment,  flood  at  42  and 
43  degrees.  For  greater  certainty  in  thefe  experiments, 

I eftabliflied  a term  of  comparifon,  by  employing  flmilar 
veffels,  containing  the  fame  flefli,  infufed  in  water.  I 
alfo  took  care,  upo^  the  prefent  occafion,  that  the  flefli 

* Vide  what  has’ been  (aid  page  219. 
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fliould  be  completely  immerfed  in  their  refpedbive  li- 
quors, and  that  the  pliials  fliould  be  clofed  with  flop- 
pies. For  /even  days  the  JieJh  kept  in  the  gajh  ic  juice,  and 
in  water  continued  the  fame.  On  the  eighth  I perceived, 
fays  Spallanzani,  a flight  folution,  for  upon  agitating 
both  liquors,  feveral  particles  feparated  from  the  larger 
mafs,  and  fell  down  to  the  bottom  of  the  phials.  No 
further  progrefs  was  afterwards  made,  and  the  gaftric 
fluid  did  not  feem  at  all  more  efficacious  than  common 
water;  only  the  flefli  immerfed  in  the  former  in  a fur- 
pri/ing  manner  was  prefcrved from  putrefaction.  Jn 
this  experiment  I had  ufed  beef ; I verified  the  fame  ob- 
fervation  upon  the  more  tender  flefli  of  calves,  chickens, 
and  pigeons  ; the  temperature  of  air  was  about  48  de- 
grees of  Fahrenheit’s  thermometer. — While  I was 
making  thefe  experiments  in  the  natural  temperature  of 
the  air,  I was  employed  about  others  of  a like  nature  in 
a warmer  medium,  viz.  in  a flove,  in  which  the  heat 
varied  from  79  degrees  to  80  of  heat,  jind  now  the  ef~ 
fe£is  produced  by  the  gafric  fuid,  greatly  differed  from 
thofe  produced  by  water.  In  the  latter  the  flelh  began  to 
be  a little  diflblved  in  two  days;  this  was  the  effedf  of 
incipient  putrefadlion  from  heat  and  moifture  *.  The 


Vide  page  151,  line  11. 
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foetid  fmell  continued  to  increafe  during  the  following 
day,  and  in  a week  became  intolerable,  when  the  fleth 
was  reduced  to  a naufeous  pulp.  In  the  gafric  juke  the 
folution  was  more  rapid,  and  exhibited  very  different  phee- 
nomena ; twenty-five  hours  were  fufficient  to  decompofe  the 
fiejh  contained  in  it,  and  in  a little  more  than  two  days  there 
remained  only  a very  fmall^  morfel  entire.  Thefe  folutions 
never  emitted  any  had  fmell ; whence  it  is  evident,  that 
they  did  not  arife  from  incipient  putfefa£tion,  like  thofc 
in  water,  but  from  a more  efficacious  and  a different 
menftruum,  viz.  the  gastric  liquor*. 

To  Edinburgh  there  came  by  accident  a huffar,  a 
man  of  weak  underftanding,  who  gained  a miferable 
livelihood  by  fwallowing  pebble-ftones,  and  chewing 
flints  t,  for  the  amufement  of  the  common  people.  The 
idomach  of  the  f one-eater,  as  he  chofe  to  ftyle  himfelf, 
was  fo  much  diiliended,  that  he  was  able  to  fwallow  a 

* This  is  a very  important  experiment,  and  confirms  what  has  been  before 
faid,  when  treating  on  Animal  Heat,  and  the  balance  betwixt  digestion 
and  the  oxygenation  of  the  blood.  Vide  p.  91. 

His  front  teeth  were  Jihd  denvn,  and  he  had  the  art  of  fplitting  into  pieces 
jl'int  Jiones,  by  ftriking  them  with  iiis  fore-teeth  in  a particular  direflion,  juft 
as  they  fafliion  Jiints  for  guns.  Thefe  pieces  he  would  fhew  to  his  aftonilhfd 
vifitants,  put  them  under  his  tongue,  and  pretending  to  have  fwallowcd  tliero, 
he  would  then  proceed  aftually  to  gulp  down  fomc  fnoolh  pebble-Jioncs,  which 
kc  took,  care  to  have  by  him  on  the  table. 
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great  number  of  pebble-flones  during  the  day  ; and 
thefe  might  be  plainly  felt,  and  be  chinked,  if  you  prefled 
forcibly  with  your  hand  below  the  Abort  ribs  on  the  left 
fide. 

Dr.  Stevens  tried  many  experiments,  fimllar  to 

thofe  above  related,  with  this  man,  who  fwallowcd 

filver  fphercs,  which  were  perforated  fo  fine  as  hardly 

to  admit  a needle  into  each  opening,  and  he  always 

found  the  food  that  he  enclofed  in  thefe  bodies  dif- 

folved.  He  next  turned  his  attention  to  the  different 

degrees  of folubility ; or,  as  it  was  formerly  called,  to  the 

hard  or  eafy  digejiion  of  different  fuhjlances,  and  the 

refult  of  his  experiments  are  equally  curious  as  Im- 
\ 

portant. 

Having  procured  a whelp  five  months  old,  it  was 
kept  fafling  fixteen  hours,  and  four  of  the  globes,  as 
ufed  in  the  foregoing  experiments,  each  containing  a 
like  quantity  of  food,  were  forced  into  its  ftomach.  The 
fubftances  had  been  previoufly  cooked,  and  weighed 
each  i6  grains.  Seven  hours  afterwards  the  animal  was 
killed,  and  the  globes  were  taken  out  of  the  ftomach  ; 
when  the  beef  was  found  to  have  loft  lo^  grains,  the 
mutton  6 grains,  the  potato  5 grains,  the  fowl  4 grains, 
and  the  parfncp  o. 
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To  another  dog  that  had  faftcd  twelve  hours  I gave, 
fays  he,  i6  grains  of  roajlcd  beef,  in  a fecond  fphere  the 
fame  quantity  of  veal,  in  a third  only  fat,  and  in  a 
fourth  wheaten  bread.  In  ten  Iiours  the  animal  was 
killed  and  opened,  and  the  tubes  were  taken  out  of 
its  flomach.  The  beef  and  bread  were  quite  dif- 
folved ; the  veal  had  loll  only  lo  grains,  and  the  fat 
grains. 

As  in  the  lall  experiment  the  veal\vv&  not  fo  foon  dif- 
folved  as  the  beef  I began,  fays  he,  to  fufpedl  that  the  flefh 
di young  animals  in  general  is  lefs  eafy  to  digeft  than  that  of ' 
old  ones.  I therefore  took  care  to  repeat  the  experiment 
with  lamb  and  mutton,  which  were  put  in  equal  quan- 
tities into  two  tubes.  The  refult  was  as  before.  In 
feven  hours  the  mutton  was  quite  diffblved,  whereas  tlie 
lamb  had  loft  only  lO  grains. 

Having  kept  a dog  falling  eighteen  hours,  that  his 

ftomach  might  be  free  from  the  remains  of  food,  I killed 

' • 

it,  and  collected  about  half  an  ounce  of  pure  gaftric 
fluid,  which  was  put  into  feparate  phials.  I then  made 
trial  of  mutton,  veal,  lamb,  chicken,  and  other  animal 
and  vegetable  fubfances,  and  imitating  the  heat  of  the 
ftomach,  they  were  all  readily  diflblved ; but  the  time 
requifite  for  the  completion  of  this  procefs  was  difterent, 

and 
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and  anfwcrcd  cxailly  to  the  rcfults  oflhc  preceding  experi'- 
ments  *. 

i 

The  hii/k  of  tlie  feeds  of  plants  appears  to  be  indi- 

gefHble  in  its  natural  Hate  ; whether  tliis  arifes,  fays  the 

celebrated  John  Hunter,  from  the  nature  of  the  hufk 

itfelf,  or  from  its  compa£lnefs  \ , I am  not  certain,  but 

am  inclined  to  fuppofe  the  laf ; as  we  find  the  cocoa, 

which  is  only  a hufk,  to  be  digeftible,  when  ground  to  a 

1 >. 

powder  and  well  boiled.  We  know,  likewife,  that 
cuticle,  horn,  and  bone,  although  animal  fubfiances, 
are  not  affe6lcd,  in  the  firfl:  intlance,  by  the  gallric 
juice;  yet  if  reduced  in  Pai^in’s  digefter  J to  a jelly, 

that 


* Wc  are  apt  to  imagine,  that  hard  rubftancet  are  mote  difficultly  diffolveJ 
than  foft,  but  a little  attention  ffiewt  us  that  the  menjituitm  being  adapted  tq 
the  fubjedt,  hardnejs  has  nothing  to  do  in  it:  oil  of  vitriol  dilTolves 
and  yet  does  not  touch  nvax,  and  o l l dilTolves  ’wax,  and  docs  not  touch  ii  on  ; 

' s I 

and  in  a thoufand  iaftanccs.  Nurfes  call  lamb  harmlefs  only  from  the  na- 
ture of  the  animal.  Dr.  SUEBBEARI!. 

•f-  This  doubt,  the  author  of  the  prefent  work  would  have  anfwercd  him- 
felf  by  experiment,  but  having  felt  the  tortures  of  pain,  he  could  not  bear  to 
inflict  death  on  any  animal  incapable  of  doing  him  an  injury  from  its  nature, 
unlefs  where  the  importance  of  the  fubjedt  had  juftified,  or  rather  had  demand- 
ed, the  cruelty. 

J The  advantage  of  Papin’s  digefler  is  to  give  boiling  •water  a greater 
heat  tlian  it  is  capable  of  naturally  having.  To  do  this,  the  vapour  mull  not  ' 
be  fuffered  to  efcape.  The  lid  is  fo  contrived  as  to  open  inwards,  that  the 
fleam  may  not  force  its  way  out.  There  is  a Hopple,  however,  on  the  lid, 
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that  jelly  can  be  a6te(l  upon  in  the  flolnach  ; we  muH; 
therefore  fuppofe  that  a certain  natural  degree  of  folidity 
in  animal  and  vegetable  fubftances  render  them  indigef- 
tible.  This  compaiSlnefs  in  the  hufk  fecms  to  be  in- 
tended to  preferve,  while  under  ground,  the  farinaceous 
part  of  the  feed,  in  which  the  living  principle  is  placed  ; 
the  huflc  having  probably  no  other  power  of  refilling  pu- 
trefa6lion  than  what  arifes  from  its  texture.  Of  twenty- 
five  ripe  grapes,  which  Spalanzam  fvvallowed,  by 
way  of  experiment,  eighteen  were  voided  entire,  of  the 
other  feven  the  Jldns  only  appeared.  He  made  the  fame 
experiments  with  cherries,  and  currants,  as  well  ripe  as 
unripe,  and  by  far  the  greater  number  w'^ere  voided 
entire.  Although  moll  hulks  are  not  capable  of  being 
dilTolved  in  the  gallric  juice,  they  generally  allow  of 
tranfudation ; and  that  the  feed  is  in  fome  degree  af- 
feiSled,  is  known  by  its  fwelling  in  the  llomach  ; yet  it 
can  only  admit  by  that  means  a certain  portion  of  the 

to  which  is  fixed  the  arm  of  a lever,  fufpended  on  a balance.  Weights  are  ap- 
plied at  the  end  neareft  the  ftopple.  Now  when  the  water  within  is  fo  very 
much  heated,  that  the  fteam  ’will  force  open  the  ftopple,  and  fo  raife  up  the  arm 
of  the  lever,  by  knowing  what  weight  is  fufpended,  we  can  determine  cxaftly 
the  degree  of  heat.  Vide  what  was  before  faid  on  the  cooling  efledls  of  ev.t- 
f oration,  or  the  quantity  of  caloric  thatefcapes  when  water  is  aerializeJ  or  con- 
verted into Jltami  page  103. 
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gaflric  juice,  and  tliat  not  fuiBcient  to  convert  it  into 
chyle ; therefore  we  fee  gram  when  fwallowed  whole, 
unlefs  in  birds,  whofe  gizzards  ferve  them  as  our  teeth, 
to  grind  or  divide  the  grain,  pafs  entire,  though  much 
fvvelled  ; and  even  the  kernels  of  fome  nuts,  as  Spani/h 
xhefnuts,  are  not  digeftible  when  eat  raw. 

But  not  only  very  compa£l  fubjiances  are  difficult  of  dl- 

geftion,  but  alfo  thofe  that  are  fiuid  are  fo  likevvife  : and 

\ 

we  may  obferve,  that  nature  has  given  us  very  few  fluids 
as  articles  of  food,  and  to  render  the  few  fitter  for  the 
digeftive  powers,  a coagulating  principle  is  provided  to 
give  them  fome  degree  of  folidity*. 

The  LUNGS  being  defigned  as  the  organ  for  the  oxygc- 

{ 

nation  of  the  blood,  nature  has  wifely  ordained,  that  we 
Jhall  not  oxygenate  the  blood  by  the  fomach,  unlefs  it  be  in 
thofe  climates,  where  we  are  opprejfed  by  excejfve  heat ; 
hence  in  cold  climates  the  evil  efle6ls  of  nitre,  of  acids, 
even  of  punch  f,  and  of  what  is  called  a cooling  diet  : 

and 

All  milk  turns  in  the  Romnch  into  curds  and  whey.  The  property  of 
calves  rtnnet  is  well  known.  When  too  much  acidity  prevails  in  the  ftomach, 
■a  little  magnejia  correifts  it,  and  prevents  the  curd  from  being  too  hard,  and  con- 
feciuencly  difficult  of  digeftion.  It  is  often  proper  to  dilute  milk,  in  order  that 
the  coagula  may  be  broken  into  very  fniell  fragments. 

f Hy  eating  an  exotic  fruit,  fays  Dr.  Brown,  which  had  a mixture  of 
fhe  qualities  of  the  •cuater-mdou,  the  orange  a id  liine,  in  a lartcr  of  an  hour 
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and  hence  the  neceffity  of  condiments  when  ufing  fuch 
weak  and  unwholefome  food. 


1 had  an  attack  m myjlomacli  in  the  middle  of  niy  Icfture.  By  means  of  a 
cordial  Jlimulm  I repelled  it,  and  went  on  very  well  with  my  Icdlurc. — At 
other  times  I have  prevented  fnch  an  effedf,  by  anticipating  the  remedy. — 
This  dodlrine  puts  much  in  our  power  : but  we  (hould  not  therefore  play 
tricks  with  it.  On  the  contrary,  we  have  great  rcafon,  fays  he,  to  be  thank- 
ful for  the  command  it  gives  us  over  our  health,  and  that  alfo,  by  the  ufe  of 
means  not  inelegant,  naufeous,  and  clumfy  ; but  quite  the  contrary. 

One  gentleman  excepted,  fays  Dr.  Shebbeare,  and  I never  faw  a gentle-  . 
man  or  lady  who  wholly  ablfained  from  animal  food  look  like  other  people  ; 
nothing  is  fo  eafy  to  diftinguifli  as  a •vegetable  man,  by  his  phyfiognomy,  the 
fittefl  appellation  by  which  they  can  be  diftinguilhed  ; he  neither  looks,  talks, 
or  moves  like  other  people ; ‘his  face  conveys  a declaration  of  his  whole  body 
being  out  of  order,  by  the  lifelefs  infipidity  which  is  in  it,  as  his  convertation 
does  of  his  mind  being  difturbed,  his  whole  time  being  taken  up  in  recounting 
to  the  world  his  manner  of  living,  his  feelings,  his  weak  ftomach,  his  difturb- 
ed  fleep,  his  watchings,  how  he  fences  out  the  cold  air,  what  Ihoes  and  wailt- 
coats  he  has  on,  and  evciy  other  ridiculous  particularity  of  his  whole  life;  if 
he  pretends  to  have  fpirits,  it  is  no  more  than  a certain  equability  of  a lifelefs 
inanimate  Hate,  like  that  of  the  dormoufe  amongft  animals,  or  yew-tree  in 
winter  amongft  vegetables ; the  warmth  of  the  one,  and  the  green  of  the  other, 
jujl  JIww  they  are  alkie,  with  this  difference  howenier,  that  the  fummer  will 
wake  the  two  latter  into  adfual  life  and  motion ; whereas,  to  the  man  of  fe- 
getables,  the  fummer  never  comes,  that  comes  to  all ; and  the  very  power  of 
vegetation  and  recovery  from  fleep,  which  is  beftowed  on  the  plant  and  dor- 
moufe, are  forbidden  him  by  the  regimen  he  purfues, 

1..  . . 
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SECT.  X. 

PRACTICAL  OBSERVATIONS, 

In  page  140,  when  treating  of  temperaments,  we  rc- 
niarked  that  the  mufcular  fibres  of  the  body,  at  different 
periods  of  life,  poffeffed  different  degrees  of  excitability. 

This  will  lead  us  to  confider  the  aliment  proper  for 
the  different  ftages  of  lile, 

I.  OF  THE  FOOD  PROPER  FOR  CHILDREN. 

Nature  not  only  points  out  the  food  fit  for  infancy, 
but  alfo  kindly  prepares  it.  When  the  babe,  foon  after 
it  is  born  in  this  cold  world,  is  applied  to  its  mother’s 
bofom,  its  fenfe  of  perceiving  warmth  is  fiifl:  agreeably 
affefiled  ; next  its  fenfe  of  fmell'^  is  delighted  with  the 

* Any  one  may  obrerve  this,  when  very  young  infants  are  about  to  fuck  ; 
for  at  thofe  early  periods  of  life,  the  perfume  of  the  milk  afFcdts  the  organ  of 
fmcll,  much  more  powerfully,  than  after  the  repeated  habits  of  fmelling  has 
inured  it  to  orlours  of  common  ftrength,  and  the  lacrymal  fack  empties  itfelf 
into  the  noftrils,  and  an  increafe  of  tears  is  poured  into  the  eyes.  And  in  our 
adult  years,  the  ftronger  fraells,  though  they  are  at  the  fame  time  agreeable 
to  us,  as  of  volatile  fpirits,  continue  to  produce  an  increafed  fecretion  of  tears. 
Dr.  Darwin. 

A calf  difeovers  its  mother  by  its  fenfe  of  fmell,  and  each  pig  has  its  pecu- 
liar teat  to  which  it  always  goes.  What  is  very  remarkable,  when  a lamb  dies, 
to  make  the  ewe  take  to  another  lamb,  it,  mull  be  covered  for  a few  days  with 
the  flecee  of  the  dead  one. 

I odour  - 
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odour  of  the  milk;  then  its  tajle  is  gratified  by  the 
flavour  of  it ; afterwards  the  appetites  of  hunger  and  of 
thhjl  afford  pleafure  by  the  pofleflioi-rof  their  objects, 
aud  by  the  ftibfequent  digeftion  of  the  aliment ; and 
laftly,  the  fenfe  of  touch  is  delighted  by  the  foftnefs  and 
fmoothnefs  of  the  milky  fountain,  which  the  innocent 
embraces  with  its  hands,  prefies  with  its  lips,  and  watches 
with  its  e^j-ep.  Satisfied,  it  fmiles  at  the  enjoyment  of 
fuch  a variety  of  pleafures.  It  feels  an  animal  attrac- 
tion, which  is  love;  a fenfation,  when  the  objedf  is  pre- 
fent,  a defire,  when  it  is  abfent ; w'hich  conftitutes  the 
purefl;  fource  of  human  felicity,  tlie  cordial  drop  in  the 
otherwile  vapid  cup  of  life,  and  which  overpays  the  fond 
mother  for  all  her  folicitudes  and  care. 

t 

It  appears  from  the  annual  regiftersof  the  dead,  that 
almofl;  one  half  of  the  children  born  in  Great  Britain 
of  great  families  die  in  their  infancy.  To  many,  in- 
deed, this  may  appear  a natural  evil ; but  on  due  exa- 
mination, it  will  be  found  to  be  one  of  our  own  cre- 
ating. Were  the  deaths  of  infants  a natural  evil,  other 
animals  would  be  as  liable  to  die  young  as  man,  but  this 
we  find  is  by  no  means  the  cafe. 

A mother  who  abandons  the  fruit  of  her  womb,  as 
foon  as  it  is  born,  to  the  foie  care  of  a hireling,  hardly 
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tlelerves  that  tender  appellation.  Nothing  can  be  fo  pre- 
pofterous  tlian  a mother  who  thinks  it  below  her  to  take 
care  of  her  own  child.  If  we  fearch  nature  throughout, 
we  cannot  find  a parallel  to  this.  Every  other  animal 
is  the  nurfe  of  its  own  offspring,  and  they  thrive  accord- 
ingly. Were  the  brutes  to  bring  up  their  young  by 
proxy,  they  would  fliare  the  fame  fate  with  thofe  of  the 
human  fpecies 


Connubial  fair  I whom  no  fond  tranfport  warms 

to  lull  your  infant  in  maternal  arms ; 

who,  blcfs’d  in  vain  with  tumid  bofom,  hear 

his  tender  wailing  with  unfeeling  ear ; ^ 

the  Toothing  kifs  and  milky  rill  deny  ) 

to  the  fwcet  pouting  lip,  and  glillcning  eye  ! — 

Ah  ! what  avails  the  cradle’s  damatk  roof, 
the  eider  bolder,  and  embroider’d  woof! — 

Oft  hears  the  gilded  coach,  unpity’d  plains, 
and  many  a tear  the  taflel’d  culhion  ftains  1 
No  voice  fo  fweet  attunes  Ms  cares  to  reft, 
fo  foft  no  pillow,  as  his  mother  % bread  ! — 

Dr.  Darwin. 

A child,  foon  after  the  birth,  fltews  an  inclination  to 
fuck ; and  there  is  no  reafon  why  it  fhould  not  be  gra- 
tified. It  is  true,  the  mother’s  rriilk  does  not  always' 
come  immediately  after  the  birth  ; but  this  is  the  way  to 

* This  general  rule  admits  of  but_/rw  exceptions. 

bring. 


bring  it  beficles,  the  firjl  milk  that  the  child  ca’rt 

fqueeze  out  of  the  breaft  anfvvers  the  purpofc  of  cleanf- 

ing,  better  than  all  tlie  drugs  in  the  apothecary’s  fliop, 

and  at  the  fame  time  prevents  inflammations  of  the 

breaft,  fevers,  and  other  dangerous  difeafes,  from  tli'e 

fuppreflion  of  this  natural  fecretion.  It  is  ftrange  how 

people  came  to  think  that  the  firfl  thing  given  to  a child 

Ihould  be  drugs.  This  is  beginning  with  medicine  by- 

times,  and  no  wonder  that  they  generally  end  with  it. 

It  fometimes  happens,  indeed,  that  a child  does  not  dif- 

charge  the  meconium  fo  foon  as  might  be  wiflied ; this’ 

has  induced  phyficians,  in  fuch  cafes,  to  give  fomething’ 

of  an  opening  nature  to  cleanfc  the  firft:  paflTages.  Mid- 

1 

Dr.  Armstrong,  Phyfician  to  the  Britifh  Lying-in  Hofpital,  in  this’^ 
particular,  feconds  tlie  atVice  given  to  mothers  by  the  benevolent  Dr.  Bu- 
chan. An  infant,  fays  he,  although  for  fome  time  it  has  no  great  need  for 
food  ; yet  doubtlefs  ought  to  be  laid  to  the  breaft,  as  foon  as  the  mother  may, 
by  fleep,  or  otherwife,  be  fufticiently  refrelhed  to  undergo  the  little  fatigue 
that  an  attempt  to  fuckle  may  occafion.  This  method,  however  unufual  with’ 
fome,  is  moft  agreeable  to  nature.  Ey  means  of  putting  the  child  early  to  the 
breaft,  cfpecially  the  firft  time  of  fuclcling,  the  nipple  will  be  formed,  and  the 
milk  gradually  brought  on.  Hence  much  pain,  and  its  confequences,  will  5c 
prevented,  as  well  as  the  frequency  of  fore  nipples,  which,  in  a firft  lying-in, 
have  been  wont  to  occafion  no  fmall  inconvenience.  To  teach  the  child  how 
to  fuck,  a little  milk  arid  water,  fweetened  with  white  fugar,  may  be  givrti 
it  at  the  end  of  a tca-fpoon,  which  the  innocent  will  clafp  in  its  mouth ; or  a 
finger  wetted  with  it  may  be  frequently  put  between  its  gums. 
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■H'lves  have  improved  Upon  this  hint,  and  never  fail  to  " 
give  fyrups,  oils,  &c.  &c.  whether  they  be  neceffary  or 
not.  Cramming  an  infant  with  fuch  indigeji'ible  Jiuff, 
as  foon  as  it  is  born,  can  hardly  fail  to  make  it  fick,  and 
bring  on  a real  occalion  for  medicines. 

Almofl:  as  foon  as  the  babe  is  born  the  officious  nurfe^ 
knowing  what  is  comfortable  to  herfelf,  imagines  that 
what  is  good  for  her,  and  her  miftrefs,  cannot  be  bad  for 
the  poor  infant.  This  naturally  fuggefts  the  idea  of  cor- 
dials. Accordingly  wine  is  univerfally  mixed  by  nurfes 
with  the  firll  food  of  children,  or  Daley’s  Carminative 
is  adminiftered.  Nothing  can  be  more  fallacious,  than 
this  mode  of  reafoning,  or  more  hurtful  than  the  con- 
dudl  founded  on  it.  Children  need  very  little  food  for 
fome  time  after  their  blrtli;  and  what  they  receive 
fliould  be  light  and  of  a cooling  quality,  A fmall  quan- 
tity of  w'iNE  hurries  on  the  refplration,  and  confequently 
the  circulation,  which  nature  for  wife  purpofes  has  made 
already  very  rapid 

If  the  mother  or  nurfe  has  enough  of  milk,  the  child 
will  need  no  other  food.  Milk  itfelf  is  produced  from 

* In  a ne^-hont  infant  the  pulfe  is  about  134  in  a minute,  in  middle  age 
teom  60  to  89,  and  in  extreme  old  age  from  50  to  24.  Dr,  Ad  a I a . 
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food  taken  in  by  the  mother.  It  is  in  her  ftomach  that 
the  aliment  is  diffolved,  or  digcfled,  which  by  a combi- 
nation of  powers  in  the  chylopoic£lic  vlfcera,  or  parts  pre- 
paring the  chyle,  is  fo  far  animalized  * as  to  be  con- 
verted into  a kind  of  white  blood.  Hence  it  is  Very  ap- 
parent, that  previous  to  an  infant  having  acquired 
flrength  enough  to  convert  folid  food  into  bland  and 
wholefome  chyle,  and  while  the  fibres  of  the  ftomach 
and  inteftines  are  peculiarly  irritable,  the  parent,  by  a 
wife  fubftltution  in  nature,  has  previoufly  accomplifhed 
this  work  for  the  infant  (lie  is  about  to  nourilh. 

After  the  third  or  fourth  month,  Jt  may  then  be  pro- 
per to  give  the  child,  once  or  twice  a day,  a little  of  fome 
other  food  f.  This  will  eafe  the  mother,  will  accuftom- 
the  child  by  degrees  to  take  food,  and  will  render  after 

* We  may  obferve  the  hen  hunting  after  •worms  and  Uitle  infrets  for  its 
young ; and  poulterers  follow  without  the  bias  of  theory  the  fame  method  of 
rearing  them.  Reaumur  gave  two  ducks,  the  one  animal,  and  the  other  -ve- 
getable  food,  and  having  killed  them,  he  found  the  animal  fubftances  al'ways' 
fooner  digefted  than  the  grain.  Thus  then  it  feems,  that  animal  food  is 
much  eafier  digefted  and  tranfmuted  in  children  into  animal  fubjiance,  by  the 
powers  of  digeftion,  than  the  vegetable;  and  this  plainly  appears,  if  you 
begin  from  the  firft  moment  of  the  foetus  increafing  in  the  womb,  where,  till 
its  coming  into  light,  it  is  formed  entirely  of  animal  fubftance. 

f As  foft  bifeuit  or  cnift  of  bread  (which  arc  eafier  digefted  than  crumb') 
with  milk  and  •water. 
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weaning  both  lefs  difficult  and  lefs  dangerous.  Nature 
abhors  all  I'udden  tranfitions.  For  this  purpofe,  the 
food  of  children  ought  not  only  to  be  fimple,  but  to  re- 
femble,  as  nearly  as  poffible,  the  properties  of  milk.  In- 
deed milk  fliould  make  a principal  part  of  their  food, 
not  only  before  they  are  weaned,  but  fqr  a long  time 
after. 

Bread  may  be  giyen  to  a child  as  foon  as  it  ffiews  an 
inclination  to  chew.  T^he  very  chewing  of  bread  will 
promote  the  cutting  of  the  teeth,  and  the  difeharge  of 
faliva.  Children  difeover  an  early  inclination  to  chew, 
whatever  is  put  into  their  hands.  Parents  obferve  the 
inclination^  but  know  not  how  to  apply  the  remedy.  In- 
ftead  of  giving  to  the  child  fomething  which  may  at 
once  exercife  its  gums  and  afford  it  nourifhment,  they 
commonly  put  into  its  hands  a piece  of  hard  metal,  or 
impenetrable  coral,  A cruft  of  bread,  or  a piece  of 
ftick  liquorice,  is  the  beft  suck-thumb.  It  not  only 
anfwers  the  purpofe  better  than  any  thing  elfe,  but  has 
the  additional  properties  of  nourifhing  the  child,  and 
.carrying  the  faliva  down  the  ftomach,  which  is  a great 
promoter  of  digeftion.  • 

It  is  foon  enough  to  allow  children  animal food,  when 
they  have  got  teeth  to  tear  it.  Then  we  fhould  remem- 
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bcr  that  their  pulfe  is  ufually  at  130,  and  from  the  ob- 
fervation  of  Mr.  Townsend  and  others,  the  pulfe  is 
quickened  by  animal  food,  and  the  fame  is  not  obferved, 
when  we  have  been  eating  only  vegetables  *.  We 
fliould  therefore  employ  a due  mixture  of  vegetable  with 
their  animal  food,  which,  as  the  proper  food  of  man- 
hood, the  formation  of  his  teeth  \ naturally  points  out 
to  the  phyfiologifts,  and  the  experience  of  ages  has 
proved  to  be  the  moil;  conducive' to  health  %•  As  the  flo- 
machs  of  children  cannot  bear  repletion,  becaufe  of  their 
temperament,  and  as  they  require  food  not  only  to  keep 
up  the  parts  already  formed,  but  alfo  to  make  an  addi- 
tion to  them,  they  ought  therefore  to  have  Jlendcr^  but 
frcquetit  meals,  and  this  in  proportion  to  their  tender  age. 

* Vide  Ihe  Guide  1o  Health,  page  27. 

-)-  He  has  the  canine  or  tearing  teeth,  the  incifors  or  clippers,  and  the 
grinders.  Thofe  animals  that  have  only  the  canine  teeth,  as  the  lion,  &:c.  have 
a gajlric  juice  that  docs  not  difi'olve  ■vegetables ; and  on  the  reverfe,  thofe  that 
have  only  the  incifors  and  grinders,  as  the  horfe.  See.  have  a gaftrie  juice  that 
only  dilTolvcs  ■vegetable Jubftances. 

J Poverty,  fays  the  celebrated  Adam  Smith,  though  it  no  doubt  dif- 
courages,  docs  not  always  prevent  marriage.  It  feems  even  to  \x  favourable 
to  generation  A half-lhirved  highland  woman,  frequently  bears  more  than 
ivoenty  children,  wliile  a pampered  fine  lady  is  incapable  of  bearing  any,  and 
is  generally  cxhai^fted  by  two  or  three.  poverty,  though.it  quickens  the 

powers  of  generation,  is  alfo  extremely  unfavourable  to  the  rearing  of  childien. 
The  tender  plant  is  produced  in  fo  cold  a foil,  that  it  foon  vithers  and  dies.  It  is 
Tift  uncommon  in  the  highlands  of  Scotland,  for  a mother  ivho  has  borne  twenty 
children  to  have  but  two  alive. 
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2.  OP  THE  FOOD  PROPER  FOR  MANHOOD. 

It  is  an  ancient  and  approved  maxim,  that  a life  guided 
entirely  according  to  the  diredlions  of  art,  mufl:  be  a 
miferable  one,  and  the  moft  judicious  pra£litioners,  fen- 
fible  of  the  juftnefs  of  tlie  obfervation,  and  that  what  is 
prohibited  is  often  the  more  eagerly  coveted,  have  en- 
deavoured, even  to  perfons  labouring  under  difeafe,  to 
give  as  great  latitude  as  poflible  in  the  articles  of  diet, 
and  to  reconcile  every  part  of  the  regimen  they  prefcribe, 
as  nearly  as  they  can,  to  the  common  mode  of  living, 
in  order  that  the  patient  may  be  reminded  as  little  as  pof- 
fible  of  his  misfortune  Our  directions  therefore  fhall 
not  be  frivoloufly  minute,  but  as  fhort  as  poflible  on  this 
fubjeCt, 

In  the  firfl:  place  we  ought  carefully  to  chew  our  food, 
Dtherwife  we  lhall  impofe  much  unneceflary  labour  on 
the  ftomach,  and  retard  digeftion. 

With  refpeCt  to  quantity,  it  is  evident  that  this  mull; 
he  regulated  by  our  feelings.  A healthy  man  cannot  be 

laid 


• Vide  page  *23. 
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fald  to  exceed  in  the  quantity  of  his  meal,  if  he  finilhes 
it  with  a rclifli  for  more  ; if,  immediately  after  eating, 
he  can,  if  required,  follow  any  employment,  that  does 
not  demand  ftrong  exercife  or  violent  exertions ; which 
to  perfons  in  eafy  circumftances  will  rarely  be  neceflary, 
and  ought  in  general  to  be  avoided,  as  it  difturbs  digef- 
tion  * ; though  daily  pra6tifed  from  neceflity,  by  the  la- 
bouring poor  f. 

Gluttony  is  fo  ungentlemanly  a vice,  that  it  would  be 
an  affiont  to  fuppofe  that  perfons  of  poliftied  manners, 
who  are  the  perfons  who  will  probably  read  this  book, 
could  be  capable  of  it.  I fhall  therefore  forbear  to  men- 
tion the  innumerable  train  of  evils  that  in  time  is  certain 
p attend  this  beaftly  pradtice. 


W ith  refpeil  to  the  proper  times  for  eating,  firft, 

■**  Dr.  Adair. 

•]•  This  has  been  before  ferlouJIj  adverted  to  in  page  207,  and  it  is  hoped  will 
finally  have  its  due  iveight,  the  conduft  of  mafters  being  here  (like  the  traffic 
in  human  flefh)  both  cruel  and  impolitic.  Dr.  Harwood,  the  ProfelTor  of 
Anatomy  at  Cambridge,  took  two  pointers  equally  hungry,  and  equally  well 
fed  ; the  o7ie  he  furfered  to  lie  quiet  after  his  meal,  the  other  he  kept  for  above 
two  hours  in  conftatit  exercife.  On  returning  home  he  had  them  both  killed. 
In  the  Jlomach  of  the  dog  that  “was  quiet  and  e^leep,  all  the  food  -was  dige/ied ; but 
In  the  Jlomach  of  the  other  dog  that  procefs  was  fcarcely  begun. 
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OF  BREAKFAST, 

As  our  anceftors  breakfafted  early,  they  dined  alfb 
early,  and  had  at  leaft  two  meals  after  this,  as  appears 
from  the  allowance  appointed  for  a Lady  Lucy,  who 
feems  to  have  been  one  of  the  maids  of  honour  in  the 
court  of  Henry  the  Vlllth.  I may  be  allowed  to  men- 
tion their  articles  of  food,  as  a matter  of  curiofity,  to 
fliew  in  what  manner  the  fine  ladles  lived  in  thofe  days. 

This  lady  was  allowed  for  breakfast, 

{a  chine  of  beef , 
a loaf  and 
a gallon  of  ale. 

We  have  an  account  alfo  of  the  breakfast  of  an 
earl  and  countefs  in  the  lent  feafon,  viz. 

'a  loaf  of  bread, 

2 manchettes  (which  feems  to  have  been  loaves 
of  a coarfer  bread ) , 
a quart  of  beer, 

■«(  a quart  of  wine, 

2 pieces  of  fait  fifh, 

6 baconed  herrings, 

4 white  herrings,  and 
^ a difh  of  [prats. 


With 


With  refpe£l  to  the  quality  oi  our  difFcrcnt  meals,  we 
feem  to  depart  more  from  tlie  cuftom  of  our  hardy  an- 
ceftors  with  regard  to  brcakfajl,  than  any  other  meal. 
The  contrail:  at  firll  fight  appears  truly  ridiculous, 
maid  of  honour,  in  the  court  of  Queen  Elizabeth^ 
breakfafted  upon  beef,  and  drank  ale  after  it ; whilll  the 
Jportfman,  and  even  the  day-labourer,  now  breakfaft  upon 
tea. 

The  phllofopher  here  humbly  attempts  to  vindicate 
the  prefent  race ; he  believes  that  feep,  which  hereafter  , 
will  be  fully  conlldered  accumulates  the  irritability  of 
(he  fibre,  difpofing  it  to  be  more  readily  affedled  by  ftimuli 
of  all  kinds,  hence  the  violent  elFedls  of  all  cordials 
taken  in  the  morning,  and  hence  perhaps  the  propriety 
of  the  gently  llimulatlng  power  of  coffee  or  bohea  tea  f . 
He  would  alfo  recommend  here  bread  moulded  into 
fuch  lhapes  as  to  produce  a great  deal  of  crufX,  and 

he 

* Vide  Law  III.  on  the  Accumulation  of  Excitability. 

-j-  Tea,  whether  or  4o//m,  is  the  produce  of  the  fame  plant,  the 
green  tea  being  the  fhoots  and  earlier  leaves,  and  bohea  thofe  more  advanced 
and  expanded,  l.ikc  other  ftimuli  green  tea  made  very  ftrong  is  an  emetic, 
or  occafions  tremors ; if  moderately  ftrong  if  agreeably  refre/hes  after  a fatiguing, 
journey,  and  from  its  excitement  is  produdlive  of  ■wakefulnefs  to  habits  unac- 
cuftoraed  to  that Jlimulus.  Green  tea  is  fuited  only  to  old  age,  and  cold 
unirriiable  habits. 

J We  faw  before  that  foUd  fitbfiances  are  eafier  afted  upon  than  glutinous. 
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he  would  recal  the  reader,  who  reckons  health  as  the 
firft  blefllng,  and  as  the  means  of  enjoying  and  height- 
ening all  other  bleffings  to  refledf  on  the  utility  of  the 
faliva^  and  to  remember  that  bread  when  buttered  abforbs 
little  or  no  faliva,  while  a pound  of  dry  bread  carries 
down  with  it  the  fame  weight  of  this  heceffary  moif- 
ture*.  We  would  here,  therefore,  only  caution  the 
reader  againft  taking  his  tea  too  hot,  and  if  he  has  been 
engaged  throughout  the  preceding  day,  or  that  morning, 
in  much  exercife,  to  join  with  this  neceflary  meal  one 
or  two  foft  boiled  f. 


Thus  hot  tvaler  fooner  difTolves  •w/ilie  fugar  than  foft  gum,  and  aquafortis  cor- 
rodes copper,  though  it  does  not  touch  luax.  It  is  lefs  fubjedt  to  acefeemy, 
and  does  not  fwell  in  the  ftomach. 

* Pieces  of  meat,  that  may  happen  to  get  between  the  teeth,  arc  dijjd^ed 
by  this  menftruum,  or  at  any  rate  are  hfoftened,  and  their  texture  broken,  that 
this  inconvenience  is  fpeedily  removed.  If  not  fluid,  poflefling  properties 
the  fame  as  the  gajlric  fluid,  it  mufl:  be  allowed,  certainly,  that  it  greatly  aids 
that  fohent.  Vide  page  222.  If  this  penance  be  too  great  for  the  naiddle  pe- 
riod of  life,  and  muffins  and  crumplets  foaking  in  butter  mull  be  indulged  in, 
thi/dren,  however,  may  be  prohibited  butter,  and  be  made  to  have  good  conjii- 
iutions,  by  which  the  contagion  of  bad  example  will  afterwards  be  lefs  feverely 
felt. 

•f-  This  cuftom  univcrfally  prevails  in  Ireland,  and  is  better  than  huug- 
heef  and  anchovies,  which  accompany  the  Scotch  breakfaft. 
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OF  DINNER, 


The  fame  lady  who  had  fd  folid  a breakfaf,  had  for 
bINNER, 

r a piece  of  boiled  beef, 

■J  a fice  of  roofed  meat,  and 
h a gallon  of  ale. 


IN  THE  AFTERNOON, 
r a manchette,  and 
i half  a gallon  of  ale. 

FOR  SUPPER, 

'a  mefs  of  porridge, 
a piece  of  mutton, 
a cheat  (or  finer  loaf), 

_anda  gallon  of  ale. 

To  be  fociable  after  fupper,  there  was  left  on  table, 

{a  manchette  loaf, 
a gallon  of  ale,  and 
half  a gallon  of  wine. 

This  lady  had  therefore  four  heavy  meals.  Inftead 
of  this  we  are  led  to  recommend  the  modern  pradlice  of 
late  dinners. — But  becaufe  long  fafting  is  injurious,  and 
when  veiy  hungry  we  may  be  induced  to  cat  more  at 
thi^t  principal  meal  than  can  be  properly  digefted,  wc 
would  recommend  cold  meats  or  foups  by  way  of  colla- 
tion. 

For 
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For  dinner  we  would  advife  to  thole,  who  have  a due 
fenfe  of  the  importance  of  health,  to  keep  as  much  as 
poflible  to  one  d'ljh.  To  prefer  mutton  * to  lamb, 
lamb  to  chicken  or  veal,  and  beef,  if  tender,  to  either 
of  the  three  lafl:,  and  as  fijh  is  foon  digefted,  to  unite 
fome  flelh  meat  with  it,  and  to  add  to  thefe  vegetables, 
Gould  I believe  I hiould  be  liftened  to  with  indulgence, 
and  not  incur  the  general  cenfurc  of  prejudice,  having 
nothing  but  philanthropy  and  the  improvement  of  fclence 
for  my  objedt,  I would  condemn,  'for  convalefcent  and 
weak  perfons,  thofe  heterogeneous  combinations  called 
puddings and  am  inclined  tq  condemn  alfo,  though 
not  the  fruit,  yet  the  cruf  qf  £?//  pies.  Let  my  readers 
here  call  to  mind,  that  eggs  and  milk  are  both  reckoned 
wholefome  feparate,  but  when  combined,  form  a com- 
pound fuited  only  for  frongjiomachs  L 

or 

* When  Sanctorius  eat  mutton,  which  was  a food  peculiarly  grate- 
ful to  his  ftomach,  his  feelings  were  pleafant,  and  his  petfpiration  copious ; — 
when  he  eat  pork,  goose,  dvck,  mushrooms,  or  melons,  he  was 
heanij  and  opprejfed ; and  found,  by  the  balance,  that  his  perfpiration  was  di- 
mintjhed  one  half.  This  proves  that  even  the  perjpiratory  difeharge  is  very 
much  under  the  influence  of  the  stomach. 

•j-  Very  few  exceptions  tp  this  rule.  The  plaineft  puddings  are  generally 
very  compound. 

J The  art  or  cookery  I am  apt  to  liken  to  the  diabolical  art  of  un- 
dermining a town.  We  all  avoid  the  red poifon  berries,  and  caution  others  againll 

K-  k z them. 
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OF  DRINKING  AFTER  MEALS. 

A foreigner  was  invited  to  a party  confifting,  as  he 
was  told,  of  EngllJlj  philofophers,  of  whom  he  conceived 
a great  deal.  After  a very  plenteous  dinner  the  cloth 
was  cleared,  and  the  bottles  were  placed  on  the  table. 

them,  though  we  give  our  friends  poifancd  picil/s,  and  preferves  made  in 
copper  faucepans,  &c.  and  hold  out  fuch  temptations  to  over-gorging,  which 
weak  minds  cannot  refift. 

— They  dine 

with  dilhes  tortur’d  from  their  native  tafte, 
and  mad  variety,  to  fpur  beyond 
its  wifer  will  the  jaded  appetite ! 

Is  this  for  pleafure  ? — Learn  a jufter  tafte ; 

and  know,  that  temperance  is  true  luxury. 

Or  is  it  pride  f — ^Purfue  fome  nobler  aim. 

Difmifs  your  parafitcs,  who  praife  for  hire  ; 
and  earn  the  fair  eftecm  of  honeft  men, 
whofe  praife  is  fame.  Formed  of  fuch  clay  as  yours, 
the  fick,  the  needy,  ftiiver  at  your  gates. 

Even  modeft  want  may  blcfs  your  hand  unfeen, 
though  hufh’d  in  patient  wretchednefs  at  home. 

Is  there  no  virgin,  graced  with  every  charm 

but  that  which  binds  the  mercenary  vow  i < 

No  youth  of  genius,  whofe  neglcfted  worth 
unfofter’d  fickens  in  the  barren  ftiade 
No  worthy  man,  by  fortune’s  random  blows, 
or  by  a heart  too  generous  and  humane, 
conftrain’d  to  leave  his  happy  natal  feat  > 

There  are,  'while  human  rniferies  abound, 
a thoufand  ixiays  to  'wajle  juperfiuous  'wealth, 

Ar.mstroxc. 
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He  was  prefled  after  five  glaflTes  to  drink  on  ; but  tlie 
ftranger  perfifted  in  aflTuring  the  company  “ he  felt  no 
drought Thefe  philofophers  began  then  to  be  angry, 
and  the  foreigner  rang  the  bell,  and  inffed  on  another 
courfe,  for  they  ought,  as  much  to  eat  againft  reafon  and 
inclination,  as  he  to  drink. 

I would  here  recommend  the  excellent  faying,  a glafs 
for  digef  ion,  another  for  my  relations,  a third  for  my  king, 
ti.  fourth  for  my  country,  and  fifth  for  my  enemy. 

It  will  not,  I think,  admit  of  a doubt,  that  beer  or 
’vc'ater  is  the  only  drink  neceflary  in  early  youth  ; and  that 
wine,  and  fpirituous  liquors,  of  which  luxury  has  intro- 
duced a variety,  ought  to  be  appropriated  folely  to  the 
middle  period,  to  the  comfort  of  invalids  *,  and  the  in- 
vigoration  of  old  age. 

To 

The  great  objedlion,  however,  againft  geneva  ai)d  water,  and  hraniy 
and  water,  is,  that  invalids  ate  very  apt  to  increafe  the  proportion  of  the  fpirit 
ordered,  ai\d  the  great  Dr.  Fothercill,  who  was  among  the  firft  who  gave 
fanftion  to  this  praftice,  declared,  fome  time  before  his  death,  that  he  re- 
pented of  having  done  fo,  from  the  unfortunate  habit  that  had  Jlole  on  fome  of 
his  patients.  ' 

On  pleafure’s  flowery  brink  we  idly  ftray, 
mafters  as  yet  of  our  returning  way. 

Seeing  no  danger — we  difarm  our  mind, 
and  give  our  condudl  to  the  waves  and  wind. 


Then 
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To  the  credit  of  the  prefent  age,  hard  drinking  is 
rarely  praftifed  by  perfons  of  liberal  education ; though, 
from  the  habit  of  fitting  at  table  fome  hours  after  dinner, 
we  are  tempted  to  exceed  in  the  quantity  of  wine ; which 
even  with  perfons  in  health  too  frequently  deftroys  in 
time  the  tone  of  the  ftomach. 

TVere  the  ^leafure  of  the  palate  lajiing,  fays  Cornaro, 
there  would  he  fome  excufe  for  inebriety^  but  it  is  fo  tranji- 
tory,  that  there  is  fcarce  any  difinguifhing  between  the  be~ 
ginning  and  the  ending ; whereas  the  difeafes  it  produces  are 
very  durable.  This  fact  is  well  known  in  the  diftiUeries, 

Then  in  the  flowery  or  verdant  fhadc, 

to  wanton  dalliance  negligently  laid, 

we  weave  the  chaplet,  and  we  croy/n  the  bowl, 

and  fmiling  fee  the  nearer  •waters  roll, 

till  the  Jtrong  guji  of  raging  pajpons  rife, 

till  the  dire  tempeft  mingles  earth  and  Ikies, 

and  fwift  into  the  boundlefs  ocean  borne, 

cw  ftoiyh  cotrfidence  too  late  we  mourn ; 

round  our  devoted  heads  the  billcrws  beat, 

and  from  our  troubled  view  the  lejfening  lands  retreat. 

Prior. 

Spirits,  fays  the  ^bbe  Ratnal,  were  the  gift  the  moft  fatal  the  old 
world  ever  made  to  the  neyr.  ft  was  fqon  obferved,  that  it  difturbed  their 
domeftic  peace,  deprived  them  of  their  judgment,  and  made  them  furious.  In 
vain  did  fome  Frenchmen  expoftulate  with  them,  and  endeavour  to  make 
them  alhamed  of  thefe  excejfes.  " It  is  you,"  anfwered  they,  “ •who  have 
“ taught  us  to  drink  this  liquor,  and  •we  cannot  do  •without  it.  You  have  done  the 
“ mijehiefy  and  it  admits  of  no  remedy." 
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where  the  swine  which  are  fattened  by  tlie  fplrltuoiis 
fediments  of  barrels,  all  acquire  difcafed  livers. 

Mark  what  happens  to  that  man  who  drinks  a quart 
of  wine  or  of  ale,  if  he  has  not  been  habituated  to  fo 
violent  and  exhaufting  a ftiinulus.  He  lofes  the  ufe 
both  of  his  limbs  and  of  his  underftanding  ! He  becomes 
a temporary  idiot,  and  has  a temporarv  ftroke  of  the 
palfy  ! And  though  he  flowly  recovers  after  fome  hours, 
is  it  not  reafonable  to  conclude,  that  a frequent  repeti- 
tion of  fo  powerful  a poifon  muft  at  length  permanently 
affedl  him  ? — If  a perfon  accidentally  becomes  intoxicated 
by  eating  a few  muflirooms  of  a peculiar  kind,  a general 
alarm  is  excited,  and  he  is  faid  to  be  poifoned ; but  fo 
familiarized  are  we  to  the  Intoxication  from  vinous  fpi- 
rits,  that  it  occafions  merriment  rather  ihan  alarm. 

The  ftory  of  Prometheus  feems  to  have  been  Invented 
by  phyficians  in  thofe  ancient  times,  when  all  things 
were  clothed  in  hieroglyphic,  or  in  fable.  Prometheus 
was  painted  as  Healing  fire  from  heaven,  which  might 
well  reprefent  the  Inflammable  fpirit  produced  by  fer- 
mentation j which  may  be  faid  to  animate  or  enliven 
the  man  of  clay : whence  the  conquefl:  of  Bacchus,  and 
heedlefs  mirth  and  noife  of  his  devotees. — But  the  after 
punifhment  of  thofe,  who  Jleal  this  accurfed  fire,  is  a vtd- 
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twe  gnawing  the  liver  ; and  well  allego)i%es  the  poor  ine- 
briate lingering  for  years  under  painful  hepatic  difeafes 
Drinking  is  undoubtedly  the  moft  iniferable  refuge 
from  misfortune.  It  is  the  moft  broken  of  all  reeds. 
This  folace  is  truly  fhort  lived  ; when  over,  the  fpirits 
commonly  fink  as  much  bcloiu  their  ufual  tone,  as  they 
had  before  been  railed  above  it.  Hence  a repetition  of 
the  dofe  becomes  neceffary,  and  every  frefh  dofe  makes 
way  for  another,  till  the  miferable  wretch  is  rendered  a 
Have  to  the  bottle  ; and  at  length  falls  a facrifice  to  what 
at  firft,  perhaps,  was  taken  only  as  a medicine.  No  man 
is  fo  dejefted  as  the  drunkard  when  the  debauch  is  over. 
Hence  it  is,  that  thofe  who  have  the  gr'eateft  flow  of 
fpirits  while  the  glafs  circulates  freely,  are  of  all  others 
the  mofl;  hipped  when  fober.  It  may  be  pleafant  to  get 
drunk,  but  the  next  day  is  a day  of  uneafmefs,  and  the 
third  ought  to  be  a day  of  repentance.  To  thofe  who 
drink  to  drive  away  care,  I would  recommend  the 
, careful  perufal  of»the  following  lines. 

Unhappy  man,  whom  forrenv  thus  and  rage, 
two  different  ills,  alternately  engage. 

Who  drinks,  alas  ! but  to  forget, — nor  fees 
that  melancholy,  floth,  fevere  difeafe, 

Dr.  Darwin. 
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tnemory  confufed,  and  interrupted  thought, 
t)EATH’s  HARBINGERS,  lic  LATENT  ill  the  draught, 

AND  IN  THE  FLOWERS  THAT  WREATH  THE  SPARKLING  BOWI, 
■FELL  ADDERS  HISS,  AND  POISONOUS  SERPENTS  ROLL. 

Prior. 

OF  SUPPER. 

A late  dinner  gives  a long  morning,  and  precludes  the 
heceffity  of  a hearty  fupper,  and  tea  may  become  its 
fubflitute,  and  call  together,  to  a cheap  entertainment 
and  the  pleafures  of  focial  intercourfe,  a meeting  of 
cheerful  friends.  Abftrafted  from  the  cares  of  the  bufy 
day,  having  no  variety  of  objefts  to  draw  off  the  atten- 
tion, viewing  the  expreflive  and  brilliant  countenance 
of  thofe  he  is  in  cpnverfe  with,  with  fpirits  gently  agi- 
tated, and  cares  difpelled,  he  returns  with  the  partner 
of  his  choice,  from  the  fplendid  circle,  and  wakes  the 
next  morning  refrelhed  by  a found  and  tranquil  deep. 

3.  OF  OLD  AGE. 

food  proper  for  old  age  has  been  before  confidered, 
when  difcourfing  on  temperaments. 
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SECT.  XL 

' ON  VITAL,  OR  OXYGEN,  AIR  ENTERING 

INTO 

THE  COMPOSITION  OF  OUR  BODY. 

A LAD,  at  Newmarket,  having  been- almoft  ftarvert, 
in  order  that  he  might  be  reduced  to  a proper  weight  for 
riding  a match,  was  weighed  at  9 o’clock  in  the  morn- 
ing, and  again  at  i o o’clock,  and  he  was  found  to  have 
gained  near  30  ounces  in  the  courfe  of  an  hour,  though 
he  had  only  drank  half  a glafs  of  wine  in  the  interval^. 
A gentleman  in  the  city  was  lately  weighed  before  din- 
ner, and  was  highly  offended  to  find  from  his  weight, 
not  long  after  dinner,  that  he  muff  have  eat,  unlefs  fomc 
deceit  was  played  on  him,  above  two  pou7ich  of  beef- 
ffeaks. 

The  reader  will  here  call  to  mind  the  Sedlion  “ On  the 
Balance  betwixt  Refpiration  and  DlgeJiion\f  and  will 
difeover,  perhaps,  the  folution  in  part  of  this  difficulty 

from 

* From  Dr.  Watson’s  Clicmical  Effays. 

-f-  The  quantity  of  air  confumed  in  a minute  by  us  is  gallon;  under  cep- 
tain  cireumltances  it  is  msre,  according  to  the  quaniiiy  and  tuxture  of  die  tooJ, 
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from  the  increafed  attraiStion  of  the  blood  for  the  vital,  or 
exygen,  portion  of  the  ah  : for,  from  careful  and  repeated 
experiments,  it  appears,  that  the  abfo- bents  of  the  Ikin 
do  not  adl,  unlcfs  when  violently  irritated,  the  cutis 
fijrving  as  a covering  to  the  mouths  of  thefe  veljels  *• 


It  is  Impoffible,  fays  the  author  of  the  Medical  Spec- 
tator, indeed,  to  perufe  the  following  extradb  from  a late 
publication  of  Dr.  Beddoes  without  feeling  the  warm- 
eft  approbation,  and  the  moft  anxious  detire  to  co-operate 
with  him  and  Drs.  Darwin,  Ewart,  Thornton, 
and  thofe  other  phyficians  whofe  letters  he  has  publifhed, 
in  their  laudable  attempts  to  render  the  pneumatic 
CHEMISTRY  ufeful  to  mankind. — Thefe,  I am  well  per- 


Thc  quantity  of  air  then  confumed  in  an  hour,  and  the  weight  of  the  oxygen 
porlion  being  dedufted,  and  added  to  the  weight  of  the  food  taken  into  the  llo- 
mach,  would  give  fome  ground  for  conjedlurinj;  the  weight  of  air  acquired  iu 
a day. 

* The  hands  and  arms  of  feveral  perfons  were  plunged  into  water  in  which 
tnurieiied  mercury  was  diffolved,  aqd  no  effedls  were  produced  where  the  Ikia 
was  entire  : but  the  fame  quantity  of  water  and  mercury  remained.  Again, 
jeammony  was  applied  to  the  body  by  means  of  a plafter : but  it  produced  no 
vjfible  effeft.  However,  when  an  irritation  was  made,  and  the  rampart  of  the 
Ikin  was  deftroyed,  it  operated,  as  though  it  had  pafled  into  the  bowels  by 
means  of  the  ftomach.  No  water  was  abforbed  either  in  the  cold  or  hot  bath, 
•Spe  the  Memoir  of  Monf.  S£CUIN,  in  La  Medecine  Eclaire'e  par  les  Sciencct 
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fiiacled,  mufl  be  the  fentiments  of,  every  medical  man^ 
u.’ho  pojjcjfes  a ray  of  true  fclence ; and  to  me,  it  is  par- 
ticularly pleahng,  becaufe  I alfo  have  many  years  ago 
entertained  an  opinion  nearly  fimilar.  “ A firm  per- 
“ fuafion,”  fays  Dr.  Bbddoes,  “ had  long  fettled  ori 
“ my  mind,  that  the  fyfem  might  be  as  powerfully  and  as 
“ varioufy  affehlcd  by  means  of  the  lungs  as  of  the  fomach. 
“ And  the  more  knowledge  we  have  acquired  of  the  proper- 
“ ties  of  elaf  ic  fiuids,  the  more  has  this  my  opinion  been  con- 
firmed.  Of  all  the  functions,  respiration  is,  I think  ^ 
the  beji  underjiood ; and  it  will  alfo  be  found  in  philofo- 
*’•  phic  and  cautious  hands  to  be  the  rnofi  cafily  managed.  It 
“ is  impojfible,  adds  Dr.  Beddoes,  now  to  doubt,  tha{ 
“ we  are  nourished  by  the  lungs,  as  truly,  as 
“ BY  the  stomach  ; and  that  what  we  take  in  at  the 
former  entrance  becomes,  like  our  food,  a part  of  the  fub~ 
fiance  of  our  fiolids  as  well  as  our  fluids. — By  the  lungs 
“ we  can  alfo  introduce  effectual  alteratives  of 
“ the  blood,  and  by  confequence  all  on  all  the  parts  nourifh- 
“ ed  by  the  blood.  For  fome  time,’’'  adds  this  illuftrious 
philofopher,  “ I breathed  oxygen  air,  with  a certain 
portion  of  atmofpheric  air,  and  I felt  at  the  time 
f‘  of  inspiration  that  agreeable  glow  and 

' LIGHTNESS  OF  TFIE  CHEST,  WHICH  HAS  BEEN 

‘‘  DESCRIBEQ 
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DESeRIBKD  BY  Dr.  PrIESTLEY  AND  OTHERS^ 
In  a very  short  time  I perceived  a geni-? 

AL  WARMTH,  AND  A GREATER  FLOW  OF  SPT- 

RITS  THAN  USUAL,  AND  BY  DEGREES  MY  COM^ 

FLEXION  FROM  AN  UNIFORM  BROWN  BECAME 

FAIRER  AND  SOMEWHAT  FLORID.  I PERCEIVED 

/ 

ALSO  A CARNATION  TINT  AT  THE  END  OF  MY 
FINGERS,  AND  MY  LIPS  BECAME  OF  A BRIGHT 
RED.” 

“ I even  think  it  probable,  that  oxygen,  or  vital 
AlK,'v:hich,  by  uniting  with  the  blood,  creates  fueh 
a beautiful  colour  to  the  complexion,  may  jupcrfede  all 
other  cofmetics  ; one  decijive  advantage  it  will  cer-f 
tamly  have  over  thefn  all,  for  while  it  improves  the 
looks,  it  will,  if  rightly  adminifered,  amend  the  health- 
“ alfo^.'^  The  latter  part  of  this  experiment  points  out 
the  analogy  there  is  betwixt  exercife  f and  our  inhaling 
ft  fuper-oxygenated  atmofphere ; and  places,  in  the 
ftrongeft  point  of  view,  that  oxygen,  or  vital,  air,  by 
blending  with  the  blood,  becomes  one  of  the  consti- 
tuent PRINCIPLES  of  our  body. 

* From  Dr.  Beddoes’?  Letter  fo  Dr.  Darwin,  on  the  New  Method  of 
puring  Pulmonary  Diforders.  ^ 

f Vide  the  Sedion'  on  Exercife,  and  the  Experiment  which  proves  that 
vital  air  is  abforbed  by  the  blood,  page  70. 
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ON  CLOTHING. 


SECT.  XII. 

1.  Of  the  Clothing  of  Infants. 

Midwifery  was  firft  pra6llfed  by  women.  Hence 
<he  dreffing  of  children  became  an  art  which  few  could 
attain  unto.  Each  midwife  ftrove  to  outdo  ail  others  in 
this  pretended  knowledge.  Thefe  attempts  were  fccond- 
ed  by  the  vanity  of  parents,  who,  too  often  defirous  of 
making  a Hiow  of  the  infant  as  foon  as  it  was  born, 
were  ambitious  to  have  as  much  finery  heaped  upon  it  as 

polTible.'  Thus  it  came  to  be  thought  as  neeeflary  for  a 

* 

midwife  to  excel  in  bracing  and  dreffing  an  infant,  as 
for  a furgeon  to  be  expert  in  applying  bandages  to  a 
broken  limb  ; and  the  poor  child,  as  foon  as  it  came  into 
the  world,  had  as  many  rollers  and  wrappers  applied  to 
the  throat  * and  body,  as  if  every  bone  had  been  frac=- 
tured  in  the  birth ; while  thefe  were  often  fo  tight,  as 

jiot  oply  to  gall  and  wound  its  tender  frame,  but 

% 

* As  the  long  Jiay  to  hinder  the  child  from  bending  back  the  head  an4 
|bf(;aking  its  neck  1 
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even  to  obdruft  the  motion  of  the  organs  neceffary  for 
life. 

N ATURE  knows  no  other  life  of  clothes  but  to  kee{i 
the  body  warm.  All  that  is  neceiTary  for  this  purpofe, 
is,  when  the  child  is  born,  to  excite  the  external  circu- 
lation by  rubbing  it  with  brandy  and  water  with  the 
warm  hand,  and  having  affixed  the  belly-band  made  of 
Jlcecy  hojiery* , to  wrap  it  in  a loofe  covering  of  the  dime 
foft  material ; and  then  to  lay  it  by  the  fide  of  the  fond 
mother  to  partake  of  her  vital  warmth  f.  Were  parents 
left  to  the  dictates  of  nature  alone,  they  would  certainly 
follow  this  method.  If  we  confider  the  body  of  an  in- 
fant as  a bundle  of  foft  pipes,  repleniflied  with  fluids  in 
continual  motion,  the  danger  of  prejfure  J will  appear  in 
the  flrongefl:  light.  Nature,  in  order,  to  make  way 
for  the  growth  of  children,  has  formed  their  bodies  foft 
and  flexible ; and  left  they  fliould  receive  any  injury 
from  prelfure  in  the  womb,  has  furrounded  the  feetus 
every  where  with  yielding  fluids.  This  fliews  the  care 

* More  will  be  faid  hereafter  of  this  happy  difcoveiy.  At  the  fame  time 
that  it  is  tiiarm  and  unirntating,  it  is  perfedtly  elajiic. 

-|-  Vide  Seiflion  VII.  Tart  II.  Hjw  Uje  depends  on  a certain  degree  of 
leal  in  the  boily. 

J Some  .allowance  ought  likewife  to  be  made  for  the  fwelling  of  the  muf- 
clcs  durmg  Ikcp. 
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ivtalcTi  NATURE  takes  to  prevent  all  unequal  prefliire'  ori 
the  bodies  of  infants,  and  to  defend  them  againft  every 
tiling  tliat  might  in  the  leall;  cramp  or  confine  their  mo- 
tionsi 

Not  only  the  analogy  of  other  animals,  but  the  very 
feelings  of  infants,  inform  us,  they  ought  to  be  kept  eafy 
and  free  from  preffure.  They  cannot  indeed  tell  us  their 
complaint ; but  tliey  can  lliew  figns  of  pain  j and  this 
they  never  fail  to  do,  by  crying  when  pinched  by  their 
clothes.  No  fooner  arc  they  freeu  from  their  bracings, 
than  they  feein  pleafed  and  happy ; yet,  ftrange  infatu- 
ation ! the  moment  they  hold  their  peace,  they  are  again' 
committed  to  their  chains.  I have  known,  -fays  the  be- 
nevolent Dr.  Buchan,  numerous  children  feized  with 
convul/ion-fits  foon  after  the  midwife  had  done  fwaddling 
them,  who,  upon  taking  off  the  rollers  and  bandages,' 
were  immediately  relieved,  and  never  had  that  difeafe 
afterwards.  ' 


\ 
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SECT.  XIII. 

2.  Of  the  Clothing  of  Adults. 

We  have  before  feen  the  benevolent  care  of  Provi- 
dence to  the  lower  order  of  creatures  in  providing 
them  with  clothing  fuited  to  the  climate  and  the  feafon 
of  the  year  The  horfc,  the  deer,  and  birds,  double 
their  covering  in  the  beginning  of  the  cold  feafon,  and 
Jhed  it  in  the  fpring  when  a warm  garment  is  no  longer 
ferviceable. — The  beaver  removed  to  the  higher  lati- 
tudes exchanges  its  fur,  and  the  fheep  its  wool,  for  a 
coarfe  hair,  to  allow  of  the  efcape  of  heat.  The  coarfe 
and  black  fliag  of  tlie  bear,  on  the  contrary,  is  converted 
in  the  ar6lic  regions  into  tlie  finefl;  and  whiteft  fur  to  re- 
tain the  vital  fame. — In  fliort,  the  foftnefs  and  denfity  of 
hair  in  animals  feems  always  in  proportion  to  the  cold- 
nefs  of  the  country.  The  Canadian  and'  Ruffian  furs 
are  therefore  better  than  the  furs  of  climates  farther  re- 
moved from  the  north.  Lt  is  well  known  that  the  fur 

* Vide  what  was  laid  Scft.  II.  Part  II.  On  Ammnl  Heal ; alfo  Sedl.  III. 
H-/0}  Life  depends  on  a cectain  Degree  of  Heat  in  the  Body  ; and  Scdl.  IV.  O/r 
the  Method  Nature  takes  to  increafe  or  rid  herfelf  of  this  Jubtle  and  penetrating 
fluid. 
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of  the  ermine  is  the  moft  valuable  of  any  hitherto  dif- 
cove'red : and  it  is  in  winter  only  that  this  little  animal 
has  it  of  the  proper  colour  and  confiftence.  Nature 
has  provided  fome  animals  with  another  refource  ; when 
the  feafon  becomes  too  cold  for  their  conflitutions,  they 
lleep  f or  emigrate  into  warmer  climates. 

Pliny ^ one  of  the  moft  celebrated  naturalifts  of  anti- 
quity, pathetically  laments,  “ that  whilft  nature  has 
■ ‘ given  various  clothing  to  the  brute  creation,  and  even 
“ fenced  plants  and  trees  with  bark,  againft  the  injuries 
“ of  the  cold  and  heat,  flie  would  have  caft  man  into 
“ this  world  naked  and  unprovided  againft  the  incle-s 
mency  of  different  climates  and  feafons.”  But  in- 
ftead  of  agreeing  with  that  philofopher,  that  nature 
lias,  in  this  particular,  a61ed  more  like  a cruel  ftep- 
inother,  than  a kind  and  indulgent  parent  to  man,  we 
cannot  fufficiently  extol  her  providence  and  wifdom.  It 
was  no  more  than  conftftent  with  equity  to  provide  the 
irrational  part  of  hpr  works  with  clothing  fuitable  to 
their  circumftances ; but  man,  whom  file  endued  with 
the  tranfcending  faculty  of  rcafon,  fhe  hath  very  wifely 
left  to  accommodate  himfelf  to  the  difference  of  feafons 
and  of  climate,  and  to  clothe  himfelf  accordingly  with 

Vide  note*,  page  9 S*- 
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llie  plumes,  the  fleeces,  the  Ikins  of  animals,  and  the 
produdls  of  various  plants  and  trees.  This  v/ould  inva- 
riably be  found  to  be  the  cafe,  were  not  man,  alas  ! fer- 
vilely  imitative,  and  in  the  higheft  degree  capricious  in 
the  ornaments  of  his  perfon  ! Hence  it  is,  that  the  na- 
tions beyond  the  Indus,  as  well  as  the  Tartars,  are  at 
great  pains  to  comprefs  their  eyes  at  the  corners,  and  to 
flretch  their  ears  by  heavy  weights  appended  to  them, 
and  pulling  them  frequently  with  the  fingers,  fo  that 
they  may  hang  down  to  their  Ihouldcrs,  which  they  con- 
fider  as  the  higheft  beauty.  On  the  fame  principle, 
they  extirpate  the  hair  from  their  bodies ; and,  on  the 
face,  they  leave  only  a few  tufts  here  and  there.  The 
Tartars  frequently  extirpate  the  whole  hair  of  the  head, 
except  a knot  on  the  crown,  which  they  braid  and  adorn, 
in  different  manners.  Some,  and  among  others  the 
Turks,  cut  the  hair  off  their  heads,  artd  let  their  beards 
grow.  The  Europeans,  on  the  contrary,  fhave  their 
, beards,  and  vvear  their  hair.  Every  nation  feeiris  to  have 
entertained  different  prejudices,  at  different  times,  in 
favour  of  one  part  or  another  of  the  beard.  Kingfon 
aflures  us,  that  a confiderable  part  of  the  religion  of  the  . 
Tartars  confifts  in  the  management  of  their  whifkers ; 
and  that  they  waged  a long  and  bloody  war  with  the 
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Perjians,  declaring  them  infidels,  merely  bccaufo  they 
would  not  give  their  whifkers  the  orthodox  cut.  Peter, 
the  Great  had  nearly  occafioncd  a revolution  in  his 
kingdom,  by  vvifliiirg  to  have  his  fubjedts  fliaved.  In 
our  country  vve  daily  fee  men,  who  encourage  the 
growth  of  the  hair  on  tire  cheek,  below  the  ear,  to  look 
fierce,  while  others  again  wifli  to  have  the  fize  of  their 
underftanding  meafured  by  the  fize  of  their  heads.  The 
largenefs  of  the  do6lor’s  wig  * arifes  evidently  from  the 
fame  caufe  as  the  fmallnefs  of  the  beau’s  queue.  In 
Arabia  and  Greece  large  eyes  are  efteemed  beautiful ; and 
iathefe  countries  they  take  extraordinary  pains  to  flretch 
the  lids,  and  extend  their  aperture.  Among  fome  Indian 
tribes  in  America  they  flatten  the  forehead  in  infancy  by 
the  application  of  broad  plates  of  lead,  and  file  to  a point 

* The  tye-wig  was  difufed  in  England  through  the  humour  of  Dr.  Somkr- 
•viLLE.  Some  of  the  faculty  having  taken  ■offence,  that  became  not  unfre^ 
qiiciitly  to  George’s  unarrayed  with  the  fword,  and  in  coloured  clothes,  and 
being  on  that  account  one  day  openly  infulted  by  his  indignant  brethren, 
he  came  the  next  day  to  the  coffee-houfe,  having  on  the  jel^u  of  his  coachmai?, 
who,  on  the  contrary,  had  on  the  dodlor’s  tye.  “ Bert,  gentlemen,”  he  faid, 
“ is  an  argument  to  the  purpofe,  that  hunaledge  does  not  conjijl  in  exteriors.  Thei  e 
“ are  none  of  yon,  nvho  nvould  trttfl  me  to  drive  you,  and  the  •world JJtall  Jeon 
“ fee,  a/fo,  as  I pa/s  through  the  Jlreets  of  London,  that  the  wig  does 
“ NOT  constitute  THE  PHYSICIAN.”  Having  msdc  for  fcveial  days 
this  curious  exhibiciun,  the  tye-wig  was  quickly  converted  into  a fubjedt  of 
ridicule, 

ail 


265 


all  the  teeth  to  imitate  the  canine.  In  Africa  they  Haf- 
ten  the  nofe,  to  accomplilli  their  idea  of  beauty.  The 
fkin  in  many  nations  is  darkened  hy  art ; and  all  favages 
efteem  certain  kinds  of  deformity  to  be  pcrfe6lions  ; and 
ftrive  to  heighten  the  admiration  of  their  perfons,  by 
augmenting  tlie  terror  of  their  features.  In  China,  the 
reigning  fafliion  is  ftill  more  contemptible,  to  appear 
ever  idle,  they  fuffer  their  finger  nails  to  grow  to  an 
enormous  length,  and  pinch  their  feet  into  the  fmalleft 
fize  imaginable.  The  latter  cuflom  has  unfortunately 
reached  thefe  kingdoms.  Inflead  of  having  the  fize  and 
figure  of  the  flioe  adapted  to  the  fliape  of  the  foot,  the 
toes  mufl  be  crampt,  and  deprived  of  all  feparation, 
which  the  perfpiration  of  that  part  feems  to  demand 
and  nine  tenths  of  mankind  are  troubled  with  corns,  a 
complaint  that  is  feldom  or  never  occafioned  but  by 
narrow  and  pointed  flioes.  The  ladies,  who  ever  im- 
prove on  the  fafhions  of  the  time,  to  gain  a little  in 
height,  lengthen  out  the  heel,  and  conllantly  walk  on 
tiptoe.  The  confequence  of  which  is,  a61ing  contrary 
to  the  intentions  of  kature,  they  never  feem  to  walk 
well,  and  as  the  fibres  of  the  mufcles  of  the  calf  are  not 

1 

* Dr.  Vaughan,  ofRochefter,  recommends  (lockings  to  be  made  with 
the  feparation  like  gloves. 
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drawn  into  their  due  tcnfion,  they  become  fuhjecSt  id 
frequent  and  incurable  cramps,  which,  as  diflurbing 
fleep,  is  again  the  remote  caufe  of  other  dreadful  dif- 
orders. 

The  fliape  God  has  given  is  too  often  attempted 
to  be  mended  by  drefs,  and  thofe  who  know  no  better^ 
believe  that  mankind  would  be  frights  without  its  af- 
fiftance.  The  bones  of  growing  perfons  are  fo  cartila- 
ginous, that  they  readily  yield  to  the  flighteft  preflurey 
and  ealily  aflume  the  fhape  of  the  mould  in  which  they 
are  confined.  Hence  it  is  that  fo  many  girls  in  pro- 
portion to  boys  are  misflaapen  *.  Deformity  of  body 
may  indeed  proceed  from  weaknefs  or  difeafe ; but  in 
general,  fays  Dr.  Buchan,  it  is  the  effeft  of  Improper 
clotlaing.  The  preflure  of  the  abdomen  by  flays  im- 
pedes the  adlion  of  the  flomach  and  bowels,  and  the  mo- 
tion neceflary  for  refpiration,  and  confcquently  the  juft 
circulation  of  the  blood.  Hence  a train  of  dreadful  dif- 
orders  enfue.  The  pliancy  of  the  body,  and  the  natural 


^ A lady  in  the  city,  who  had  had  no  girls,  though  her  family  was  nu- 
merous, 'f/e.re  mhJhiJpen,  confulted  the  celebrated  anatomift  Mr.  Clin e,- 
on  the  prevention.  “ To  have  no  Jiays — and  to  let  the  next  girl  run  about  Hie  the 
boys,"  was  the  excellent  advice  of  this  gentleman,  which  being  complied  witli, 
neither  fhe  or  any  of  the  future  children  were  afterwards  marred  by  the  ill-placed: 
attention  of  the  ignorant  mother.  This  ftory  Mr.  Cline  is  very  careful  to- 
deliver  in  liis  public  Icfturcs  at  St.  Thomas’s  Hofpital  twice  a year. 
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gi'ace  of  tlie  female  form,  is  prevented  by  this  rigid  coat 
of  mail.  The  imprudent  zeal  of  the  mother  for  a fine 
fhape  performs  another  moft  unkindly  ofiice  to  the  child. 
She  frequently  becomes  either  incapacitated  for  mar- 
riage, or  dies  in  child-birth.  The  madnefs  in  favour  of 
flays  feems,  however,  to  be  fomewhat  abated  ; and  it  is 
hoped  the  world  will,  in  time,  become  wife  enough  to 
know,  that  the  human  lhape  does  not  folely  depend  upon 
whale-bone  and  bend-leather. 

In  England  we  feldom  enjoy  any  continuance  of  fettlecf 
weather,  except  towards  the  clofe  of  fummer,  and  the 
beginning  of  autumn,  and  even  then  we  are  frequently 
balked  in  our  expedlations.  The  fudden  changes  tliat 
tak^e  place  during  three  fourths  of  our  year  may  be 
regarded  as  no  lefs  prejudicial  to  the  health,  than  dif- 
agree^able  to  our  feelings ; and  our  terrors  of  catching 
cold,  which  have  frequently  appeared  ridiculous  to  fo- 
rcigners,  are  really  better  founded  than  we  ourfelves  are 
apt,  moft  of  us,  to  apprehend ; colds  in  their  confe- 
quences  proving  fatal  to  thoufands  every  year.  Though 
we  cannot  hope  entirely  to  efcape  the  unpleafant  fenfa- 
tions,  or  altogether  to  ward  off  the  fatal  effedls  occar 
fioned  by  this  caprice  of  our  climate  ; yet  confidering 
properly  the  nature  of  clothing,  we  may  avoid  much  of 

tli§ 


268 


the  danger.  If  ladles  are  fubjedl  to  catch  'cold  more  fre- 
quently than  men,  it  is  not  alone  their  delicacy  of  con- 
ftitution,  or  their  being  more  confined  within  doors ; but 
the  frequent  changes  they  make  in  the  quality  or  quan- 
tity of  their  garments,  and  fometimes,  however  fearful  of  a 
partial  current  of  air,  becaufe  they  expofe  even  thofe  parts 
of  the. body,  that  a little  before  had  been  warmly  covered. 
If  a greater  proportion  of  females  fall  vidtims  to  con- 
fumption,  is  it  not  becaufe,  lofing  fight  more  than  men 
of  its  primary  purpofe,  fays  Dr.  Beddoes,  they  regulate 
their  drefs  folely  by  fantaftic  ideas  of  elegance  ? If  happily 
our  regret  fhould  recal  the  age  of  chi  valry, — to  break  the 
fpellof  fafihion  would  be  an  achievement  worthy  the  moft 
gallant  of  our  future  knights  . Common  fenfe  has  alvvays 
failed  in  the  adventure ; and  our  ladies,  alas!  are  ftill 
compelled,  whenever  the  enchantrefs  waves  her  wand, 
to  expofe  themfelves,  half  undrefled,  to  the  fogs  and 
frofts  of  our  ifland. 

It  is,  I believe,  adds  the  celebrated  Dr.  Beddoes, 

unfortunate  for  the  inhabitants  of  this  country,  that  we 

are  not  fubjeft  to  fuch  a continued  feverity  of  cold,  as 

flrould  oblige  us  regularly  to  fortify  ourfelves  by  warm 

\ 

clothing.  By  linen,  worn  exclufively,  we  lofe  more  in 
jfjealth  than  we  gain  in  comfort ; which  comfort  is, 

perhaps, 
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perhaps,  after  all,  is  merely  imaginary ; for  from  the  re- 
prefentation  of  Dr.  Thornton,  he  appears  to  have  fup- 
ported  the  remarkable  heats  of  a very  hot  fnmmer,  bet- 
ter than  moft  other  perfons,  by  having  on,  inftead  of 
linerj  next  his  fkin,  a fleecy  hoflery  zvaiflcoat 

It  is  a miftaken  notion,  fays  Sir  Benjamin  Thom- 
son, that  flannel  is  too  warm  a clothing  for  fummer.  I 
have  worn  it,  fays  he,  in  the  hotteft:  climates,  and  in  all 
feafons  of  the  year,  and  never  found  the  leaf!:  inconveni- 
ence from  it.  Sir  Benjamin  moreover  adds,  I fhall  be 
happy  if  what  I have  faid  or  done  refpefting  flannel  f 
fhould  induce  others  to  make  a trial  of  what  I have  fo 
long  experienced  with  the  greateft  advantage,  and  which 
I am  confident  they  will  find  to  contribute  greatly  to 
health,  and  confequently  to  all  the  other  comforts  and 
enjoyments  of  life.  As  being  the  moft  effe6tual  method 


* Vide  his  Letters  as  publifhed  by  Dr.  Beddoes,  in  which  he  adds,  “ and 
“ Jince  myjirjl  tifing  this  under  garb,  I ant  not  fuhje£l  to  catch  cold  as  formerly 
from  the  •viciffitudes  of  the  •weather” 

-}•  Had  Sir  Benjamin  Thomson  known  the  fleecy  hojiery,  he  w'ouid 
moft  probably  have  recommended  it  in  preference  to  flannel.  It  equally 
attradls  and  imbibes  the  moifture  of  the  Ikin  : but  the  former  as  being  elafllc 
embraces  the  body,  as  being  from  an  animal  fubftance  is  •warmer  and  lighter 
for  wear  than  flannel,  and  as  being  of  a fofter  texture  does  not  unpleafantly  ai\d 
injurioufiy  irritate  the  (kin. 
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to  efcape  the  influence  of  fuddcn  changes  of  atmofpheri- 
cal  temperature,  and  becaufe  flannel  is  fo  much  lefs  un- 
pleafant,  when  moift,  than  linen.  Fleecy  hojiery  or 
jlannel  iTiould  be  worn  during  every  feafon  in  Great 
Britain  ; and  thofe  who  feel  it  neceflary  may  add  above 
the  linen  in  winter  a cotton  under  waiftcoat,  which  he 
may  put  olF  during  the  warm  weather,  and  refume  again 
in  the  autumn.  The  philanthropic  Jonas  Hanway 
was  a very  great  advocate  for  warm  clothing.  Being  in  a 
decline,  he  was  ordered  by  his  phyfleians  to  the  fouth 
of  France  : but  fome  very  urgent  bufinefs  calling  him  to 
vifit  Holland,  in  the  moift  air  of  that  country  he  fpeedily 
■recovered,  and  remarks  that  the  Dutch  are  free  from 
this  dreadful  calamity,  which  he  attributes  partly  to  the 
air*,  and  partly  to  their'warm  method  of  clothing.  He 
adds,  if  a number  of  perfons  meet  in  a room,  where  there 
is  no  Are,  and  they  feel  cold,  no  pleafant  converfation 
takes  place,  and  warm  clothing  ought  therefore  to  be  ufed, 

* Thofe  confumptive  patients,  whom  -we  hurry  off  to  the  clear  air  in  the 
fouth  of  France,  the  French  phvficians,  on  the  contrary,  order  to  the  foggy  air 
of  Lyons.  As  they  cannot  both  be  right,  and  as  the  hot  wells  favours  the 
femiments  of  the  latter,  being  near  a .great  town,  where  innumerable  works 
are  carrying  on,  and  fituated  on  the  borders  of  raarfhy  ground,  and  a river  the 
moll  choaked  up  with  mud  of  any  in  the  world,  there  is  fome  probable  grounds 
for  doubting  of  the  juftnefs  of  our  prevailing  pradfice.  Vide  the  Seftion  ot\ 
Phthi/is  Ftdmonalh,  . , 
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if  for  no  other  reafon  than  for  the  prefervation  of  good 
humour.  Boerhaave’s  favourite  receipt  for  health  was, 
“ to  leave  off  our  winter  clothing  on  Midfummer  day, 
and  to  refume  it  the  day  following.” 

To  keep  an  animal  in  health,  hefide  the  retaining  of 
a due  degree  of  animal  heat  there  mull;  be  a con- 
tinued generation  of  new  juices,  and  a perpetual  dif- 
charge  of  the  old.  Without  the  due  quantity  of  per- 
spiration, which  in  a great  meafure  depends  on  our 
clothing,  neither  the  vegetable  or  animal  can  continue 
in]_health  ; a plant  whofe  perfpiration  .h  ftopt  becomes 
fickly  and  dies ; and  an  egg  whofe  (hell  has  been  co- 
vered with  a varnifh,  and  the  perfpiration  ftopt  by  this 
means,  will  produce  no  living  animal,  either  by  the  ap- 
plication of  common  heat,  or  that  of  incubation  from 
the  hen.  The  celebrated  Sanctorius  affirms,  that 
the  infenfible  perfpiration  alone  difcharges  more  than  all 
the  fenfible  evacuations  together ; and  that  the  propor- 
tion of  this  to  all  the  other  evacuations,  is  as  5 to  3 : 
though  this  proportion  varies  in  different  ages,  climates, 
and  conftitutions,  yet  is  it  of  fuch  Importance  in  all, 
that  where  it  is  in  any  confiderable  degree  deficient,  a 

* Vide  Seft.  IX.  on  the  Ncceffity  of  a due  Quantity  of  Animal  Heat  to 
fupport  tlic  Vital  Fundtions,  p.  93. 
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(lifeafed  ftate  of  the  body  muft  enfue.  The  matter  of 
hifenfible  per/plrationy  or  in  other  words,  the  fubtile  va- 
pour that  is  continually  exhaling  from  the  furface  of  the 
body,  is  not  fecreted  by  any  particular  glands,  but  feems 
to  be  derived  wholly  from  the  extremities  of  minute  ar- 
teries, that  do  not  terminate  in  veins,  and  are  every 
where  difperfed  on  the  furface.  Thefe  exhaling  vejjcls 
are  eafily  demonftrated  in  the  dead  fubje6f,  by  forcing 

water  into  the  arteries  ; for  then  fmall  drops  exude  from 

/ 

all  parts  of  the  fldn,  and  raife  up  the  cuticle,  the  pores 
of  which  are  clofcd  by  death ; and  in  the  living  fubjedl, 
a looking-glafs  placed  againft  the  flcin,  is  foon  obfcured 
by  the  vapour.  When  the  perfpiration  is  by  any  means 
increafed,  and  feveral  drops  that  were  infenfible  when 
feparate,  are  united  together,  they  form  upon  the  Ikiii 
thofe  vifible  drops^  called  fweat.  This  particularly  hap- 
pens after  much  exercife,  or  whatever  occafions  an  in- 
creafed determination  of  fluids  to  the  furface  of  the  body ; 
a greater  quantity  of  perfpirable  matter  being  in  fuch 
cafes  carried  through  the  paflTages  that  are  deftined  to 
convey  it  off. 

Now  the  reafon  of  the  propriety  of  Jleecy  hojlery  in 
fummer  is,  that  though  it  promotes  the  perfpiration,  it 
equally  favours  its  evaporation : and  we  know  that  eva- 
poration 
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foratlon  produces  pojitlve  cold,  the  aqueous  dlfcharge 
being  the  means  defigncd  by  Nature  for  carrying  off 
the  fuperabundant  heat  * whether  arifmg  from  climate, 
exercife,  or  fever. 

In  CHILDREN,  where  the  food  Is  continually  combining 
with  oxygen,  and  the  fibres  are  irritable,  it  is  of  the  ut- 
moft  confequence  to  keep  the  body  temperate,  but  never 
to  fufFer  it  to  get  chilled.  Thus,  without  being  ener- 
vated, they  may  efcape  the  bad  confequences  arifing 
from  the  hidden  changes  in  this  inconftant  climate  ; for 
it  is  not  true,  that  cold  hardens  children  as  it  hardens 
Jleel.  If  delicate  children  are  fubjedl  to  difeafes  and  dan- 
ger in  England,  to  which  they  would  not  be  fubjedl 
in  the  warmer  climate  of  Italy,  is  it  not  evident  that 
the  difference  between  the  climate  of  England  and 
Italy  is  the  caufe  of  thefe  difeafes  and  dangers?  I firm- 
ly believe,  fays  Dr.  Beddoes,  that  the  greatell;  morta- 
lity is  among  thofe  children  who  are  hardily  brought  up. 
Nearly  one  third  of  the  poor,  born  In  this  ifland,  fink 
into  the  tomb,  as  foon  almoft  as  they  have  catched  a 
few  glimpfes  of  the  light  of.  heaven.  And  even  when 

• Vide  Se£V.  X.  p.  96.  “ on  the  Means  Nature  employs  to  rid  herfelf 
“ of  too  much  internal  Heat.”  When  dogs  arc  exerdfcd,  who  do  not  perfpire, 
they  carry  off  the  fuperabundant  heat  by  the  hdneys,  as  well  as  by  the  tongue. 
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they  have  weathered  out  the  early  inclemericies  of  theif 
ftation,  unlefs  they  afterwards  wear  warm  and  com- 
fortable clothing  *,  they  enjoy  no  fuch  advantage  of 
freedom  from  pulmonic  complaints  as  we  are  taught  to 
imagine.  Among  the  peafantry  of  Warwickjhire  and 
Staffordjhire,  I am  creditably  told  that  conftmptions  are 
not  lefs  frequent,  than  among  the  better  order  of  people 
who  are  more  delicately  bred  up. 

Fat  people  need  a lefs  warm  raiment  than  thofe  that 
are  lean  ; for  oil,  as  being  a bad  conductor  of  heat,  a£ts 
as  a fleecy  holiery  waiflcoat,  refle£ling  back  the  vital 
warmth.  Here  we  cannot  but  admire  the  benevolent 
care  of  Providence  to  the  lower  order  of  animals,  by 
giving  the  whale,  the  bear,  and  other  animals  who  in- 
habit the  colder  climates,  a deep  covering  of  fat. 

Old  people,  as  requiring  abundant  excitement,  ought 
more  efpecially  to  be  warm  clad,  and  rather  to  exceed, 
than  to  be  deficient  in  the  quantity  of  their  clothing, 
and  to  wear  that  which  affords  them  the  greatefl  warmth 
with  the  leafl:  poffible  weight.  They  will  not  then  be 
liable  to  be  injured  by  fitting  all  day  in  the  chimney 

♦ No  people  are  better  clothed  than  the  farmers  in  this  ifland,  who  ufu* 
ally  enjoy  rude  health. 
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corner,  breathing  an  unwholefome  air,  and  in  a current 
pf  wind.  A perfon  fufficiently  clothed  with  the  fleecy 
hofiery  next  his  Ikiu  may  wear  any  flight  fubftance  for 
ornament  above  it,  and  will,  I am  certain,  feel  more 
comfortable  even  at  fome  diftance  from  the  fire,  than 
when  he  was  fcorching  on  one  fide,  and  felt  half  frozen 
on  the  other. 


The  under  garment  of  fleecy  hoflery  ought  to  be  fre- 
quently changed,  as  it  promotes  the  perfpiration,  and  is 
continually  abforbing  it.  Difeafes  of  the  (kin  are  chiefly 
owing  to  want  of  cleanlinefs.  They  may  indeed  pro- 
ceed from  other  caufes  ; but  they  feldom  continue  long 
where  cleanlinefs  prevails.  To  the  fame  caufe  mufl;  we 
impute  the  various  kinds  of  vermin  which  infefl:  the 
human  body,  &c.  Thefe  may  always  be  baniflied  by 
cleanlinefs  alone,  and  wherever  they  abound,  we  have 
every  reafon  to  believe  it  is  negledled.  It  is  remarkable 
that,  in  moft  eaftern  countries,  cleanlinefs  makes  a great 
part  of  their  religion.  Indeed  the  whole  fyftem  of  the 
Jewilh  laws  has  a manifefl;  tendency  to  promote  clean- 
linefs.  Whatever  pretenfions  people  make  to  politenefs 

and 
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and  civilization,  I will  affirm,  that  as  long  as  they  nc- 
negle£l;  cleahlinefs  and  appear  nally,  they  are  ftiled 
Goths  and  barbarians.  Cleanlinefs  is  certainly  agree- 
able to  our  nature.  It  fooner  attradls  our  regard 
than  even  finery  itfelf,  and  often  gains  efteem  where 
that  fails.  It  is  an  ornament  to  the  higheft  as  well  as 
the  loweft  ftation,  and.  cannot  be  difpenfed  with  in 
either. 

Few  things  are  more  unreafonable,  than  the  dread 
of  cleanlinefs  in  fick  people.  They  had  rather  wallow 
in  all  manner  of  filth,  than  change  a tatter  of  their  ap- 
parel. Yet  hovy  refrefhed,  how  cheerful,  how  com- 
fortable do  people  feel  when  in  health  upon  being 
fliaved,  wafhed,  and  Ihifted ! If  cleanlinefs  be  proper 
for  perfons  in  health,  it  is  certainly  more  fo  for  the 
fick.  By  being  negleftpd  the  llightefl:  difprders  are 
often  changed  into  the  moft  nu^llgnant.  The  fame 
miftaken  care  which  prompted  people  to  prevept  the 
leafl:  admiffipn  of  frejh  air  to  the  fick,  feems  to  have 
Induced  them  to  keep  them  dirty  If  tlie  fleecy 

hoflery 


Dr.  Buchan. 

I here  take  my  final  leave  of  the  Domejiic  Mcd'ichie,  a work  certainly  ot 
merit : yet  I cannot  help^emarking,  that  the  benevolent  author  of  it  ,has 
idly  attempted  to  make  ignorant  old  women  Ikilful  prafiUionen,  and  that 
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As/faj  walftcoat  was,  changed  on  going  to  bed,  which 
is  the  time  we  are  in  the  habit  of  being  expofed  to 
cold,  there  can  be  no  danger  of  catching,  cold,  nor  ' 
can  there  be  any  impropriety  of  doing  this  at  lead: 
twice  a week  in  the  fummer,  and  once  in  the  win- 
ter.  The  only  caution  necelTary,  is  to  fee,  pre- 
vious to  Its  being  put  on,  that  it  contains  no  dainp- 
nefs. 

THVSIC  WITHOUT  PHILOSOPHY  iS  mere  (VUACKERY,  and  the  de- 
struction OF  thousands.  Vide  Law  II.  On  the  State  of  Exhmtji'vm 
produced  in  the  irritable  Fibre  by  the  injudicioni  adminiltration  of  StiMuli. 


The  difeharge  from  the  Ik'n  is,  lit,  two  parts  fxedalr\  and,  adly, 
one  part  azotic  air',  and,  3dly,  a quantity  of  aqueous  fuid,  containing 
the  different  falts  of  the  body. 

The  furface  of  the  body  is  alfo  found  to  feparate  the  oxygen  air  from 
its  combination  with  azotic,  and  to  imbibe  it. 

‘Tbeje  difeoveries,  begun  by  Mr.  Cruickshanks,  and  confirmed  by 
Mr.  Abernethy,  both  eminent  teachers  of  .anatomy  in  LWon,  have 
led  fome  able  phyfiologill  of  the  prefent  day  to  fufpedl  that,  i.  fixed  air, 
2.  azotic  air,  and,  3.  water,  are  fent  forth  at  each  expiration  from  the 
lungs,  while  the  oxygen  air,  in  lieu  of  thefc,  is  imbibed  by  the  blood, 
and  they  have  inculcated  a new  theory  of  refpiration. 

Experiments,  we  are  informed,  have  been  inftituted  by  Dr.  Beddoes 
at  the  Hot  Wells,  Briftol,  and  Dr.  Thornton  in  London,  to  afeertain  the 
produits  of  expiiation  after  inhaling  different  kinds  of  air,  which  will  pro- 
bably decide  this  controverfy.  (Compare  with  this  note  Seft.  VI.  Part  II. 
On  Respiration. 
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OF  MENTAL  STIMULI, 


SECT.  XIV. 

OF  VISION. 

When  the  fun  rifes  on  the  face  of  the  earth,  all  na- 
ture feems  to  have  received  a new  creation.  What  ma- 
jejiy  ! — What  fplendour  ! — What  beauty  ! 

We  will  attempt,  in  as  familiar  a manner  as  poffible, 
to  explain  to  the  attentive  reader,  the  nice  mechanifm  by 
which  the  fight  is  thus  capable  of  communicating  to  the 
mind  thefe  lively,  varied,  and  abundant  perceptions. 

In  relation  to  the  following  law,  “ that  the  rays' of 
light  are  ref  railed  (or  turned  inwards)  according  to  the 
denfty  of  the  medium  through  which  they  pafs,'^  our  eyes 
confift  of  3 difiinii  humours  of  different  denfities,  each 
lodged  in  a tranfparent  capfule,  viz. 

1.  The  EXTERNAL,  Or  AQUEOUS; 

2.  The  CENTRAL,  or  CRYSTALLINE  ; and 

3.  The  INWARD,  or  vitrious. 


J 
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Becaufe  light  is  fubje<51;ed  alfo  to  another  law,  the  law 
of  rcfleeiiotu  a DARK  MEMBRANE  lines  the  whole  of 
the  inlide  of  the  globe. 

The  OPTIC  NERVE  expands  itfelf  over  the  concave 
bottom  of  this  darkened  fphere,  whofe  fibres,  in  a col- 
lecSled  body,  terminate  obliquely  * in  the  brain. 

At  the  fore  part  of  the  eye  there  is,  as  it  were,  a par- 
tition^ in  the  center  of  which  a round  orifice,  called  the 
PUPIL  t,  is  feen,  whic’^  contra 6b  or  dilates  itfelf,  to  ad- 
mit of  more  or  a lefs  degree  of  light,  by  means  of  the 
mufcular  fibres  of  the  iris  or  uvia  J. 

* This  might  be  adduced  as  a beautiful  llluftration  of  the  beneficent  inten- 
tion of  THE  DIVINE  Architect.  A vein  and  artery  accompany  this 
nerve,  fo  that  when  an  objeft  ftrikcs  upon  it,  fight  is  prevented.  From  the 
obliquity  of  the  entrance  of  the  optic  nerve  this  docs  not  often  happen,  but  may 
be  made  to  appear,  if  you  form  a dark  fpot  on  a piece  of  paper,  and  fluitting 
one  eye,  turn  this  paper  about,  until  the  fpot  ftrikes  on  the  trunk  of  the  optic 
nerve,  when  it  will  immediately  difappear. 

-(•  This  is  the  fmall  black  circle  in  the  middle  of  the  eye. 

J Called  uvia  from  its  fuppofed.  rcferablance  to  a grape,  being  ufual- 
ly  grey  or  black.  This  part  is  furrounded  externally  by  the  white  of 
the  eye,  and  internally  by  the  pupil.  The  iris  or  uvia  of  a greyhound 
being  put  into  an  alkalcfcent  mixture  by  Dr.  Haichton,  the  longi- 
iitdiiuil  fibres  were  rendered  vifible.  Thcfe  j'ympaihhce  with  the  optic  nerve  : 
for  in  gutta  ferena,  or  decay  of  energy  in  that  nerve,  the  pupil  remains  un- 
altered in  dimenfions,  however  the  light  may  vary.  The  fympathy  of  parts 
was  before  (hewn,  when  difcourfing  on  the  fynchronous  aftion  of  the  oppofite 
fides  of  the  heart,  and  is  alfo  difplayed,  when  we  irritate  the  nollrils,  and  excite 
into  aflion  the  mufcles  of  expiration,  or  when  exciting  the  ftomach  by  an 
emetic,  the  abdominal  mufcles,  to  favour  each  rejcdion,  arc  thrown  into  con- 
vulfivc  efforts. 
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Six  muscles*  are  placed  behind,  fo  as  to  turn  this 
beautiful  and  ufeful  organ  on  every  fide. 

Thus  have  we  a perfedl  camera  obscura,  with  its 
different  lenfes  ; and  the  image  painted  in  the  darkened 
chamber  of  the  eye  (owing  to  the  reflexion  of  the  rays 
pf  light  from  the  objedfs  around),  by  afFedling  the  optic 

* The  four  right  mufcles  arife  near  together  from  the  bottom  of  the  orbitj 
where  the  optic  nerve  enters,  which  they  furround.  The  07u  lifts  the  eye  di- 
redlly  upwards,  another  turns  it  downwards,  third  draws  the  figlit  toward  the 
nofe,  and  the  fourth  turns  it  the  contrary  way.  They  terminate  each  in  g 
broad,  flat,  and  very  white  tendon,  which  covers  all  the  fore  part  of  the  eye, 
up  to  the  circle  of  the  cornea  (or  outer  convex  capfuleof  the  aqueous  humour)  ; 
and  their  white  and  Ihining  tendons  form  that  enamelled  like  part  which 
furrounds  the  coloured  circle,  and  which  is,  from  its  colour,  named  the  ivhite 
of  (he  eye,  or  the  tunica  albuginea,  as  if  it  wer^  abfolutely  a diftindt  coat. 

So  perfedlly  balanced  are  thefe  mufcles,  that,  if  they  aft  all  at  once  the  eye 
is  immoveably  fixed.  So  that  fometimes  in  an  operation  the  eye  is  found  more 
firmly  fet  than  it  could  be  either  by  inftruments  or  the  finger. 

The  two  oblique  mufcles  deferve  alfo  particular  attention.  The  inferior 
oblique  arifes  from  the  orbit,  and  obliquely  defeends  into  that  cavity  to  be  In- 
ferred under  the  eye-ball ; and  the  fuperior  oblique,  on  the  contrary,  arifes 
along  with  the  refti  mufcles,  but  fends  forth  a long  tendon,  which  pafles 
through  a ring  near  the  nofe,  and  by  this  beautiful  contrivance,  it  gets  inferred 
into  the  upper  part  of  the  eye- ball.  They  projeft  the  eye  forward,  as  when 
we  flrain  to  fee  diftant  objefts. 

Brutes  have  another  viufcle  not  found  in  our  eyes.  A furgeon  attempting 
to  extraft  the  cataraft  from  the  eye  of  a blind  horfe,  difeovered  this  by  acci- 
dent, for  as  foon  as  the  eye  was  touched,  it  receded  deep  into  the  head.  This 
could  be  effefted  only  by  this  feoienth  mufcle ; which  therefore  feeros  to  be 
provided  for  defending  the  eye,  by  drawing  it  thus  into  the  orbit,  in  creatures 
•jyho  have  no  hand,  like  us,  to  Ikreen  the  eye  upon  the  approach  of  danger. 
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nerve,  prefentsto  the  mind  the  varied  and  agreeable  im- 
preffion. 

Should  it  be  inquired,  “ in  what  way  the  optic  nerve 
conveys  the  image  of  the  objedls  around  ; and  wlicther 
this  arifes  from  vibration,  or  the  motion  of  fame  Jluid  P” 
The  anfwer  is,  it  muft  be  confeflcd,  of  very  difficult 
folution.  But  it  feems  highly  improbable  that  a foj't  hi- 
elajlic  cord,  like  a nerve,  can  vibrate,  and  no  inert  heavy 
Jluid  can  equal  the  quickncfs  of  perception. 

We  are  then  induced,  fays  the  celebrated  naturalilh 
Bonnet,  to  admit  that  there  is  a fubtle  fluid  in  the 
nerves,  whofe  tenuity  prevents  our  feeing  it ; and  which 
ferves  alike  for  the  propagation  of  fenfible  impreffions, 
as  mufcular  motion.  The  injlantaneoufnefs  of  this  pro- 
pagation, and  fame  other  phcenomena,  indicate  that  there 
is  a certain  analogy  between  this  fluid  and  the  elcdiric 
fluid 

As  we  know,  indeed,  that  a fixth  part  of  the  whole 
mafs  of  blood  is  driven  to  the  brain  from  the  heart  in  an 
oxygenated  form,  and  quickly  returns  thence  unoxy- 
gcnated  f,  and  is  as  fpeedily  fupplied  by  frefli  oxygenated 

* Vide  Part  II.  Soft.  XII.  on  Mufcular  Motion. 

-{•  Vide  the  repiefentation  of  the  heart,  and  obferve  the  Z carotid  arteries, 
■whofe  blood  is  returned  by  the  4 jugulars. 
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blood,  it  would  be  a pleafing,  but  difficult,  attempt  to 
prove  that  this  quantity  of  blood,  when  paffing  into  fo 
fmall  an  organ  as  the  brain,  cannot  be  intended  by  fru- 
gal NATURE  folely  for  nourilhment,  and  tffe  generation 
of  vital  heat,  but  muft  emit  its  caloric  to  be  formed  by 
the  adtion  of  the  brain  into  the  ele5lric  fluid. 

hs,  the  nerves  of  fight,  and  the  other  organs  of  fenfc, 
terminate  in  the  brain,  we  have  the  higheft  reafon  to 
believe  that  the  soul  is  feated  there. 

A fubftance,  therefore,  indifferent  to  motion  and  reft, 
is  related  to  a fubftance  that  thinks,  and  though  unagiJ 
tated  by  external  impreffion,  can  generally  at  will  regain 
the  former  connedlion.  From  this  furprifing  bond  there 
fprings  a reciprocal  commerce  between  two  diftindt  be- 
ings, a kind  of  adtion  and  rea(Sion,  which  conftitutes  the 
life  of  organized  fentient  beings. 

The  brain  may  therefore  be  compared  to  a cart  blanch., 
receiving  every  impreffion ; and  to  a cabinet,  wherein 
the  different  portions  of  the  univerfe  are  painted  in  mi- 
niature, and  may  be  drawn  out  at  pleafure. 


SECT. 


SECT.  XV. 


OF  HEARING. 

As  we  faw  difFerent  humours  in  the  eye  in  relation  to 
the  laws  of  light,  fo  we  find  a no  lefs  complicated  ftruc- 
ture  of  the  ear  in  reference  to  the  vibrations  of  the  air. 
The  ufes,  however,  of  tlie  fevcral  parts  forming  the 
ear  is  not  fo  well  underftood : but  it  behoves  us,  in  con- 
templating the  work  of  the  Creator,  not  to  quef- 
tion  the  utility  of  any  part  ; but  to  fay,  we  find  it  here 
in  this  particular  form,  and  therefore  it  muft  have 
its  ufe. 

The  tremulous  motions  of  the  air  are  firfl:  received  by 
the  external  ear.  In  men  this  part  is  much  flatter  than 
in  brutes,  but  formed  with  certain  folds,  or  inequalities, 
conftitutlng  a kind  of  winding  paflage  for  the  air  into 
the  canal,  which  leads  to  the  internal  part  of  the  ear. 

This  canal  by  its  form  would  probably  invite  in- 
fe£ls  to  make  a lodgment  in  it,  were  it  not  defended  by 
a tenacious  and  bitter  fubftance,  called  the  wax  of  the 
ear.  But  in  birds,  whofe  organs  of  hearing  are  fufiici- 
ently  defended,  no  fuch  fecretion  is  obferved. 
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Tiirough  tills  canal  tlie  pulfatlons  of  the  air  are  con- 
veyed to  a membrane,  called  membrana  tympani, 
flretched  acrofs  It,  and  dividing  the  external  from  what  is 
called  by  anatomifts  the  internal  car. 

From  the  tympanum,  or  drum,  is  an  opening  into 
the  mouth.  On  one  fide  of  this  paffage,  called  the 
EUSTACHEAN  TUBE,  there  is  a cartilage,  to  which 
there  is  affixed  a mufcle,  by  which  the  paflage  may  be 
varied,  juft  as  the  mufcular  fibres  of  the  uvla  vary  the 
dimenfion  of  the  pupil  for  the  admiffion  of  light.  This 
opening  is  of  fo  much  importance  towards  hearing,  that 
thofe  who  are  in  fome  meafurc  deaf,  are  generally  ob- 
ferved  to  open  their  mouths  when  they  liften,  whereby 
the  vibrations  of  the  air  have  a freer  paflage  to  the  tym- 
panum 

Within  the  tympanum  are  lodged  four  small 
BONES  fubfervient  to  the  office  of  hearing.  Thefe  com- 
municate with  certain  bony  and  winding  cavities  f 

* The  charming  contrivance  for  preventing  the  food  from  paffing  into  the 
wind-pipe  by  means  of  a flexible  covering,  was  before  obferved,  and  we  may 
remark,  here  a no  lefs  kind  intention  in  Providence  towards  man  in  fur- 
nifhing  him  with  ihe  trviila,  which,  .as  the  food  is  palling  into  the  oefoph.agus, 
is  drawn  back,  and  clofes  the  opening  into  the  nofe  and  Euftachean  tube.  Ani- 
mals who  are  prone,  not  being  fubjedt  to  have  any  of  their  aliment  pafs 
through  the  nofe,  want  therefore  this  defence. 

To  wit,  the  'vejiibulum,  femkircitlar  canals,  and  cochlea, 
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lined  on  their  infide  with  nervous  filaments,  which 
go  to  the  brain  by  a common  trunk. 

It  is  generally  believed,  that  the  tympanum  of  the  ear 
vibrates  mechanically,  when  expofed  to  audible  founds, 

like  the  firings  of  one  mufical  inflrument,  when  the 

« 

fame  notes  are  flruck  upon  another.  Nor  does  this 
opinion  feem  improbable,  as  the  mufcles  and  bones  of 
the  ear  feem  adapted  to  increafe  or  diminifh  the  tenfiou 
of  the  tympanum  for  the  purpofes  of  mechanical  vibra* 
tions. 

But  it  appears  from  difledlion,  that  the  tympanum  * is 

not 

* The  fituation  of  the  mmhram  iympanx  is  nearly  horizontal  in  men  ami 
in  brutes,  which  is  the  belt  pofition  to  receive  founds  reverberated  from  the 
earth.  In  them  it  is  conca've  outward ; but  in  h'lrdi  it  is  convex  outward,  fo  as 
to  make  the  upper  part  of  it  nearly  perpendicular  to  the  horizon,  which  is  bell 
fitted  for  the  receiving  of  founds  in  the  air.  This  membrane  does  not  entirely 
clofe  the  palTage,  but  has,  fays  Cheselden,  on  one  fide  a fmill  aperture 
covered  with  a valve.  I found  it,  fays  he,  once  half  open  in  a man  that  I 
dilTefted,  who  had  not  been  deaf-,  and  I have  feen  a man  fmoak  a whole  pipe 
of  tobacco  through  his  ears,  which  muft  go  from  the  mouth,  by  the  pafliage  of 
the  Euftachean  tube,  through  the  tympanum  ; yet  this  man  heard  perfedlly 
well.  Thefe  cafes  occafioned  me  to  break  the  tympanum  in  both  ears  of  a dog, 
and  it  did  not  deftroy  his  hearing,  but  he  was  much  Ihocked  at  any  loud 
founds.  In  very  young  children  I have  always  found  this  membrane  covered 
with  a thick  mucus,  which  feems  kindly  provided  for  them,  to  prevent  loud 
founds  from  affedling  them  too  much.  A gentleman  well  known  in  this  city, 
having  had  four  children  born  deaf,  was  advifed  to  lay  blifters  behind  the  ears 
of  the  ncEt  children  he  might  have,  which  he  did  to  three  which  were  born 
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not  the  Immediate  organ  of  hearing,  but  that  like  the 
humours  of  the  eye,  it  is  only  of  ufe  to  prepare  the  object 
for  the  immediate  organ.  For  the  auditory  nerve 
is  not  fpread  upon  the  tympanum,  but  upon  the  ver- 
TIBULUM,  and  cochlea,  and  semicircular  canals 
of  the  ear  ; while  between  the  tympanum  and  the  ex- 
panfion  of  the  auditory  nerve  the  cavity  is  faid,  by  Dr. 
Meckel,  to  be  filled  with  water-,  as  he  had  frequent- 
ly obferved  by  freezing  the  heads  of  dead  animals  before 

he  difiedled  them ; and  water  being  a more  denfc  Jluid 

\ 

afterwards,  and  every  one  of  thefe  heard  pcrfedVly  well.  It  feemcd  not  unrea- 
fonable  to  foppofe  that  too  greater  a quantity  of  this  mucus  upon  the  drum,  or 
the  depofition  of  coagulablc  lymph  thrown  out  by  inflammation,  might  be  the 
caufe  of  deafnefs  in  the  /o«r  children,  and  that  the  difcharge  made  by  the  blif- 
tcrs  in  the  lliree  latter  cafes,  was  the  caufe  of  their  efcaphtg  the  fame  misfor- 
tune. From  thefe,  and  other  like  cafes,  it  may  be  concluded,  that  the 
membram  iympani,  though  ufcful  in  hearing,  is  not  the  feat  ofthat^fenfe ; and 
if  any  difeafe  in  that  membrane  fhould  obJhuEt  the  paflage  of  founds  to  the  in- 
lernal  parts  of  the  ear,  which  are  the  feat  of  that  fenfe,  an  artificial  palTage 
through  that  membrane  might  recover  hearing,  as  the  removing  the  chryjialint 
humour,  when  that  oblfrnfts  the  light,  recovers  fight.  Some  years  fincc  a 
nialefadlor,  who  was  deaf,  was  pardoned  on  condition  that  he  fuffered  this  ex- 
periment. As  foon  as  this  was  publicly  known,  Mr.  Cheselden,  the  lec- 
turer on  anatomy  and  furgery,  and  furgeon  of  St.  Thomas’s  Hofpital,  was 
hooted  and  infulted  in  the  flreets,  and  having  entered  the  theatre,  the  play  was 
arrefted  by  the  cry  of  drum  1 drum  ! and  he  was  obl’iged  to  leave  the  theatre, 
fo  violent  at  all  times  has  been  the  indignation  againft  men,  who  are  in— 
dined,  from  a philofophic  conviftion  of.  truth,  to  innervate,  or  rather  I might 
fay,  to  improve  the  routine  of  things,  and  he  was  conftrained  by  the  public 
voice  to  defift  from  the  attempt,  and  it  is  probable  that  the  world  will  lofc  for 
ever  the  benefits  that  might  have  refultcd  from  this  experiment ! 
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than  air,  is  much  better  adapted  to  the  propagation  of 
vibrations. 

I iliall  not  expatiate  on  thefc  reclufe  parts ; only  there 
is  one  fpecial  contrivance  of  the  nerves  miniftering  to 
this  fenfe  of  hearing,  which  I think  ought  not  to  be 
paffed  by.  One  of  the  branches  of  the  auditory  nerves  is 
diftributed  partly  to  the  mufcles  of  the  ear,  partly  to  the 
eye,  partly  to  the  tongue  and  inftruments  of fpeech  *,  and 
inofculated  with  the  nerves  that  go  to  the  heart  and  breaJJ. 
By  which  means  there  is  an  admirable  and  ufeful  confcnt 
between  thefe  parts  of  the  body ; it  being  natural  for 
moft  animals,  upon  hearing  any  ftrange  found,  to  eredl 
their  ears,  to  open  their  eyes,  and  to  be  ready  with  the 

* Every  one  in  his  childhood  has  repeatedly  bit  a part  of  the  glafs  or 
earthen  veflel,  in  which  his  food  has  been  given  him,  and  has  thence  had  a very 
difagreeablc  fenfation  in  the  teeth,  which  fenfation  was  defigned  by  nature  to 
prevent  us  from  exerting  them  on  objefts  harder  than  themfelves.  The  jarring 
found  produced  between  the  cup  and  the  teeth  is  always  attendant  on  this  dif- 
agreeable  fenfation  : and  ever  after,  when  fuch  a found  is  accidentally  pro- 
duced by  the  contlidl:  of  two  hard  bodies,  we  feel  by  aflbeiation  of  ideas  the 
concomitant  difagreeable  fenfation  in  our  teeth.  Others  have,  in  their  infancy, 
frequently  held  the  corner  of  a filk  handkerchief  in  their  mouth,  vvhilft  their 
companions  in  play  have  plucked  it  from  them,  and  have  given  another  dif- 
agrceable  fenfation  to  their  teeth,  which  has  afterwards  recurred  on  runnn^ 
the  finger  along  thofe  materials.  Dr.  Darwin.  • 

A confcnt  of  parts  may  alfo  exift,  where  the  nerves  cannot  be  traced  as 
connedted  together.  Vide  note  *,  p.  - 
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mouth  to  call  out,  or  utter  what  the  prefent  occafioii 
lliall  didlate.  And  accordingly  it  is  very  common  for 
mofl;  animals,  when  fuddenly  furprifed  in  lleep  with  any 
loud  noife,  prefently  to  Hiriek  and  cry  out,  and  difplay 
a great  palpitation  of  the  heart. 

Hearing  is  a fenfe  much  more  neceflary  to  man  than 
to  animals.  With  thefe  it  is  only  a warning  againft 
danger,  or  an  encouragement  to  mutual  affiftance.  In 
man,  it  is  the  fource  of  moil;  of  his  pleafures\  and  with- 
out which  his  reafon  would  be  of  little  benefit. 

A man  born  deaf  muft  neceffarily  be  dumb  ; and  his 
whole  fphere  of  knowledge  will  in  all  probability  be 
bounded  only  by  fenfual  objects.  We  have  an  inflance 
of  a young  man,  who,  being  born  deaf,  was  reftored,  at 
the  age  of  twenty-four,  to  perfect  hearing : the  account 
is  given  in  the  Memoirs  of  the  Academy  of  Science, 
1703. 

A young  man  of  the  town  of  Chartres,  between  the 
age  of  twenty-three  and  twenty- four,  the  fon  of  a tradef- 
man,  and  deaf  and  dumb  from  his  birth,  recovered  his 
hearing,  and  in  three  months,  by  unremitting  diligence, 
..e  underftood  what  was  faid  to  him,  and  could  join  to- 
lerably well  in  converfatlon.  Soon  after,  fome  divines 
queftioned  him  concerning  his  ideas  of  his  part  Hate ; 

and 
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aud  principally  with  refpeft  to  God,  his  foul,  and  the 
morality  and  turpitude  of  a61ions.  The  young  man, 
however,  had  not  driven  his  folitary  fpeculations  into 
that  channel.  He  had  gone  to  mafs,  indeed,  with  his 
parents,  had  learned  to  fign  himfelf  with  the  crofs,  to 
kneel  down  and  affume  all  the  grimaces  of  a man  that 
was  praying ; but  he  did  all  this  without  any  manner  of 
knowledge  of  the  intention  or  the  caufe  ; he  faw  others 
do  the  like,  and  that  was  enough  for  him  ; he  led  a life 
of  pure  animal  inftinft ; entirely  taken  up  with  fenfiblc 
objedls,  and  fuch  as  were  prefent,  he  did  not  feem  even 
to  make  fo  many  refledlions  upon  thefe,  as  might  rea- 
fonably  be  expected  from  his  fituation  : and  yet  the 

young  man  was  not  in  want  of  underftanding ; but 
the  underftanding  of  a man  deprived  of  all  commerce 
with  others  is  fo  very  confined,  that  the  mind  is  iii 
fome  meafure  totally  under  the  control  of  its  immediate 
fenfation. 

All  nations,  even  the  moll;  barbarous,  have  their  in- 
ftruments  of  mujic ; and  what  is  remarkable,  the  pro- 
portion between  their  notes  is  in  all  the  fame  as  in  ours. 
This,  however,  is  not  the  place  for  entering  into  the 
nature  of  thefe  founds,  their  effefts  upon  the  air,  or 

their 
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their  confonances  with  each  other.  We  are  not  now 
giving  an  hiftory  of  found,  but  of  human  perception. 

All  countries  are  pleafed  with  mujic ; and,  if  they 
have  not  fldll  enough  to  produce  harmony,  at  leafl;  they 
feem  willing  to  fubftitute  noife.  Without  all  queftion, 
noife  alone  is  fulEcient  to  operate  powerfully  on  the 
fpirit ; and  if  the  mind  be  already  predifpofed  to  joy, 

I have  feldom  found  noife  fail  of  increafing  it  into  rap- 
ture. The  mind  feels  a kind  of  diftra£ted  pleafure  in' 
fuch  powerful  founds,  braces  up  every  nerve,  and  riots 
in  the  excefs.  But,  as  in  the  eye,  an  immediate  gaze 
upon  the  fun  will  difturb  the  organ ; fo,  in  the  ear,  a 
loud  unexpe(Sl;ed  noife  diforders  the  whole  frame,  and 
fometimes  difturbs  the  fenfe  ever  after. 
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SECT.  XVI. 

OF  THE  TOUCH. 

The  peculiar  organ  of  this  fenfe  is  the  Jkin,  which 
covers  the  whole  body,  it  being  needful  that  the  furface 
fliould  be  provided  with  this  fenfe,  that  nothing  might 
come  into  contadl  with  any  part  of  our  body,  without 
being  perceived. 

If  we  confider  the  Ikin  onlv,  and  refledl  how  accurate- 
ly  the  mind  diftinguilhes  each  particular  portion,  which 
is  preffed  by  the  feveral  parts  of  any  objedl,  how  fur- 
prlfing  muft  it  appear,  that  the  nerves  we  find  afligned 
to  the  fkln,  can  fupply  fuch  numbers  of  feparate  fibres, 
as  are  neceflary  for  diftlngulfhing  in  this  manner  the  ac- 
tion upon  each  almofl:  infinite  minute  part  of  fo  very  ex- 
tended a furface  ? 

As  one  office  of  the  Ikin  is  to  be  an  emundlory,  by 
which  the  redundancies  or  effete  parts  of  the  blood  arc 
thrown  forth  * ; for  this  end  it  is  furnifhed  with  nu- 
merous pores  in  every  part  of  it.  But  between  thefc 


* See  page  277. 
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pores  arlfe,  from  the  external  furface  of  the  Ikin,  ner- 
vous PAPILLAE,  very  minute  and  contiguous  to  each 
other,  by  which  the  office  of  touch  is  performed. 

Thefe  are  defended  by  a mucous  fubjiance  * fpread  be~ 
tween  the  external  and  internal  skin,  which  beins: 
every  where  pierced  through  by  thefe  papilla,  receives 
the  name  of  rete  mucosum. 

Befides  the  pain  confequent  upon  Injuries  done  to  the 
fkin,  the  primary  obje6l  of  fenfation  in  thefe  papilla 
feems  to  be  hardncfs  and  faftnefs:  fuch  bodies  as  give'way 
to  the  touch,  we  call  foft\  others,  which  refill  preflure, 
fo  as  to  caufe  the  Ikin  to  yield  under  them,  we  call  hard. 
And  how  happily  is  this  fenfe  tempered  between  the  two 
extremes;  being  neither  too  acute  nor  too  obtufe ! 

By  the  touch,  we  corredl  the  error  of  vifion.  Na- 
turally every  objedl  we  fee  appears  to  be  within  our 
reach,  for  a child,  who  has  as  yet  made  but  little  ufe  of 

* This  gluey  matter,  foon  after  birth,  grows  of  ayclltm  tinge,  which  in- 
creafes  in  our  riper  age.  It  is  darker,  as  the  climate  is  hot,  and  as  we  become 
more  expofed  to  it,  and  under  the  line  it  is  of  a perfeft  black  colour,  forming  the 
chief  contrail  between  WacA  and  Wiite  men.  Dr.  Beddoes,  in  the  prcfencc 
of  fome  pupils  who  attended  his  chemical  le£lurcs  at  Oxford,  having  direfted  a 
black  to  immerle  his  hand  in  diluted  oxygenated  marine  acid,  the  hand  quickly 
became  milky  avliite-,  but  the  piebald  negro  refilled  any  further  attempts.  On 
the  contrary,  a French  phyfician,  it  is  faid,  by  giving  a reverend  divine  lilver 
dilTolvcd  in  the  nitrous  acid,  converted  him  wholly  into  a black.  Vide  Dr. 

' Beddoes’  Worlcs,  and  La  Medicine  Edairce  par  Ics  Sciences. 

his 


293 


his  fenfe  of  feeling,  would  equally  grafp  at  the  moon  as 
at  objcdls  within  his  reach.  Mr.  Cheselden,  having 
couched  a boy  of  thirteen  for  a'cataraft,  who  had  hither- 
to been  blind,  and  thus  at  once  reftored  him  to  fight, 
has  curioufly  marked  the  progrefs  of  his  recovery.  He 
was,  at  firft,  couched  only  in  pne  of  his  eyes;  and, 
when  he  faw  for  the  firft  time,  he  was  fo  far  from  judg- 
ing of  diftances,  that  he  fuppofed  his  eyes  touched  every 
obje£t  that  he  faw,  in  the  fame  manner  as  his  hands 
might  be  faid  to  feel  them.  It  may  be  for  this  reafon, 
that  we  often  fee  horfes  frighted  at  things,  which  they 
have  not  become  acquainted  with  by  means  of  their- 
noltrils,  which  ferve  them  in  fome  refpedts  like  our 
hands. 

It  has  been  remarked,  that  even  brutes  are  intelligent 
in  proportion  to  the  accuracy  of  their  feeling,  or  as  their 
extremities  approach  in  refemblance  to  the  human  hand.. 
The  horfe  and  the  bull,  whofe  feet  are  covered  with  cal- 
lous hoofs,  are  lefs  intelligent  than  the  dog,  and  the  dog 
is  inferior  in  accutenefs  to  the  ape,  who  pofTefTes  a rude 
kind  of  hand. 

This  fenfe  is  the  peculiar  amufement  of  infants,  and, 
as  we  before  obferved,  perfedts  the  fenfe  of  vifion. 

Q-^i 
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SECT.  XVII. 

OF  PAIN. 

But  difFerent  from  this,  and  conftituting  another  fpe- 
cies  of  feeling,  are  thofe  fenfations  arifing  from  different 
difturbances  in  the  animal  machine. 

All  thefe  various  fenfations  are  fo  diftlndl;  one  from  an- 
other, that  fcarce  any  two  parts  of  the  body  feel  the 
fame  fpecies  of  pain.  The  head-ach,  tooth-ach,  ear-ach, 
though  ranged  under  one  general  name,  are  yet  very 
different  kinds  of  fenfation.  The  pain  which  the  bowels 
feel  in  colics,  is  totally  different  from  any  of  thefe  ; and 
the  affedlion  of  the  flomach,  called  fckncfs  *,  is  peculiar 
to  that  part,  this  organ  being  liable  to  other  fpecies  of 
pain  alfo.  Again,  the  pain  felt  in  the  hr.eaji  from  the 
breath  being  ftraitened-,  has  no  kind  of  analogy  with 
any  of  thefe,  the  bread:  being  alfo  fubjedf  to  other  pains, 
inflammation,  and  the  like.  Nor  are  the  feveral  modes 

* Sichtefs  3x\k%  from  fenfation;  hence  it  is  always  preceded  by 
Van  Swieten  relates  that  Sydenham  was  once  fick  on  feeing  a putrid  dead  dog; 
coining  paft  the  faine  place  many  years  afterwards,  he  felt  a fimilar  inclination 
to  vomit.  Hence  if  we  cut  the  par  vagum,  the  nerve  leading  to  the  ftomach, 
no  fickncfs  can  be  excited  in  the  dog  by  the  raoft  violent  emetics. 
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of  pain,  to  which  our  periflilng  bodies  are  fubje6l  in  all 
their  diverfe  parts,  eafily  to  be  enumerated*.  But  thefe 
variations  principally  merit  our  attention,  as  the  different 
fenfations  in  the  pains  the  fame  part  is  fubjedt  to,  may, 
fo  far  as  they  can  be  defcribed,  point  out  the  caufe  of 
each,  and  diredl  to  the  proper  methods  for  removing 
them. 

Thefe  Jiimulate  in  proportion  to  their  intenfity  and  the 
fenfibility  of  the  part  affedled,  and  accordingly  convey 
their  impreflion  to  the  fenforiuin,  which  has  a power 
even  to  ftifle  a part  of  the  ftiinulus  by  refignation,  or  elfc 
add  to  it  by  the  impatience  of  the  will. 


* It  is  not  meant  that  the  nerves  are  different,  but  that  they  are  like  the 
nerves  adminiftcring  to  tafte,  differently  affedled  according  to  the  ftimuli  ap- 
plied ; and  poffefs  alfo  a difference  in  fenfation,  arifing  from  the  variety  of 
ftrufture  in  thofe  organs  to  which  they  are  connedted.  Vide  the  Sedl.  Ok 
THE  Sentient  Principle. 


Q.q  2 SECT. 
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SECT.  XVIII. 

OF  THE  SEKSATION  OF  HEAT  AND  COLD. 

There  are  many  experiments  in  chemical  writers, 
that  evince  the  exiftence  of  heat  as  a fluid  elementy 
which  covers  and  pervades  all  bodies,  and  is  attrafied  by 
the  folutions  of  fome  of  them,  and  is  detruded  from  the 
combination  of  others.  Thus  from  the  combinations  of 
metals  with  acids,  and  from  thofe  combinations  of  animal , 
fluids,  which  are  termed'  fecretionis,  this  fluid  matter  of 
heat  is  given  out  amongfl:  the  neighbouring  bodies  ; and 
in  the  folutions  of  falts  in  water,  or  of  water  in  air,  it  is 
abf orbed  from  tlie  bodies  that  furround  them  ; whilfl  in 
its  facility  in  pafflng  through  metallic  bodies^  and  its  diffi~ 
culty  in  pervading  reflns  and  glafs,  it  refembles  the  proper- 
ties of  the  ELECTRIC  AURA;  and  is  like  that  excited  by 
frinioiiy  and  fcems  like  that  to  gravitate  amongfl  Other  bodies 
in  its  uncombined flate,  and  to  find  its  equilibrium* , 

- There  is  no  circumftance  of  more  cqnfequence  in  the 
animal  ceconomy  than  a due  proportion  of  this  fluid  of 
heat ; for  the  digeftion  of  our  nutriment,  and  the  con- 


* Vide  page  282. 


verfion 


297 


verfion  of  it  into  chyle  in  the  bowels,  and  the  proper 
qualities  of  all  our  fecreted  fluids,  as  they  are  produced 
partly  by  animal  and  partly  by  chemical  procefles,  de- 
pend much  on  the  quantity  of  heat ; the  excefs  of  which, 
or  its  deficiency,  alike  give  us  pain,  and  induces  us  to 
avoid  the  circumftances  that  occafion  them. 

And  in  this  the  perception  of  heat  eflTentially  differs 
from  the  perceptions  of  the  fenfe  of  touch,  as  w6  receive 
pain  from  too  much  preflure  of  folid  bodies,  but  none 
from  the  abfence  of  it.  It  is  hence  conjedlured  that  our 
Creator  has  provided  us  with  the  nerve  of  touch  J,  as 
difiinft  in  itfelf  as  the  optic,  or  any  other  nerve  of  fenfe, 
and  a Jet  of  nerves  for  the  reception  of  this  fiuidy  which 
anatomifts  have  not  yet  attended  to. 

There  is  another  circumflance  which  would  Induce  us 
to  believe,  that  the  perceptions  of  heat  and  cold  do  not 
belong  to  the  organ  of  touch  ; fince  the  teeth,  which  are 
the  leaft  adapted  for  the  perceptions  of  folidity  and  figure, 
are  the  moft  fenfible  to  heat  or  cold ; whence  we  are 
forewarned  from  fwallowing  thofe  materials,  whofe  de- 
gree of  coldnefs  or  of  heat  would  injure  our  fiomachs. 

t Vide  note*,  p.*495,  and  the  Seft.  On  the  Sentient  Pkinciple. 
This  fubjedt  defcrves  to  be  more  fully  confidcrcd  by  both  anatoniilL  and  phy- 
fioJogUls. 

'The 
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The  following  is  an  extra6l  from  a letter  of  Dr. 
Darwin  of  Shrewjhury,  when  he  was  a ftuclent  at  Edin- 
burgh, to  his  friend  Dr.  Darwin  of  Derby. 

I 

Dear  Sir, 

I MADE  an  experiment  yefterday  in  the  hofpltal, 
which  much  favours  your  opinion,  “ that  the  fenfation  of 
HEAT  and  o/"  TOUCH*  depend  on  different  Jets  of  nerves'^ 

A man  who  had  lately  recovered  from  a fever,  and 
was  Aill  weak,  was  feized  with  violent  cramps  In  his 
legs  and  feet ; which  were  removed  by  opiates,  except 
that  one  of  his  feet  remained  infenlible. 

Dr.  Ewart,  of  Bath,  pricked  him  with  a pin  in  five 
or  fix  places,  and  the  patient  declared  he  did  not  feel  it 
in  the  leaft,  nor  was  he  fenfible  of  a very  fmart  pinch. 

I then  held  a hot  iron  at  fome  diftance,  and  brought 
it  gradually  nearer,  till  it  came  within  three  inches, 
when  he  aflerted  he  felt  it  quite  diftindlly. 

I HAVE  THE  HONOUR  TO  BE,  &C.  &C. 

* Might  not  this  difference  arife  from  the  fenfibility  of  the  part  being  in 
fome  degree  reftored  by  the  application  of  heat  ? Vide  note  *,  page  14a, 
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SECT.  XIX. 

OF  SMELLING. 

T HE  infinitely  fmall  particles  that  are  continually  de- 
tached from  the  furface  of  odoriferous  bodies,  float  in 
the  air,  which  tranfports  them  every  where,  and  being 
drawn  into  the  noftrils  by  the  breath,  are  applied  to  the 
membrane  that  is  diftributed  in  the  bony  cavity  in  the 
infide  of  the  nofe.  This  membrane  is  totally  covered 
with  infinite  ramifications  and  convolutions  of  the  ol- 
factory nerves. 

The  great  Creator,  ever  attentive  to  the  eafe  and 
convenience  of  his  creatures,  has  furnirtied  the  noftrils 
with  a number  of  glands,  or  fmall  arteries,  which  fe- 
crete  a thick  mucus,  which  defends  the  nerves  from  the. 
flighter  a61ion  of  the  air,  or  the  too  powerful  ftimulus  of 
acrid  odours. 

Of  all  the  fenfes,  perhaps,  there  is  not  one  in  which 
man  is  more  inferior  to  other  animals  than  in  that  of  . 
fmelUng.  A dog  feents  various  kinds  of  game  at  con- 
fiderable  diftances ; and,  if  the  fa£t  were  not  confirmed 
by  daily  experience,  it  could  hardly  gain  credit,  that  he 
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can  trace  the  odour  of  his  mafter's  foot  through  all  the 
winding  ftreets  of  a populous  city  ! 

In  the  feledlion  of  food,  men  are  greatly  aflifted, 
€tvcn  in  the  mofl:  luxurious  ftate  of  fociety,  by  the 
fenfe  of  fmell.  By  Jmelling  we  often  rcjc£l  food  as 
noxious,  and  will  not  rilk  the  other  tefl:  of  tailing. 
Vi6tuals,  which  have  a putrid  fmell,  as  equally  ofFen- 
five  to  our  nollrils  as  hurtful  to  our  conftitution,  we 
avoid  with  abhorrence ; but  we  are  allured  to  eat  fub- 
llances  which  have  a grateful  and  favoury  odour.  The 
more  frequent  and  more  acute  difeernment  of  brutes  in 
the  exercife  of  this  fenfe  is  chiefly  owing  to  their  free- 
dom, and  to  their  ufing  natural  produdlions  alone.  But 
men  in  fociety,  by  the  arts  of  cookery,  by  the  unna- 
tural alTemblage  of  twenty  ingredients  in  one  dilh,  blunt, 
corrupt,  and  deceive,  ^both  their  fenfes  of  Jmelling  and 
of  tajiing. 

It  is  not  unworthy  of  remark,  that,  in  all  animals, 
the  organs  of feeing,  Jmelling,  and  tajling,  are  uniformly 
lituated  very  near  each  other.  Here  the  intention  of 
NATURE  is  evident.  The  vicinity  of  thefe  three  fenfes 
form  a triple  guard  in  the  fele6lion  of  food. 

But  afliftance  in  the  choice  of  food  is  not  the  only 
advantage  that  men  and  other  animals  derive  from  the 

fenfe 
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of fmellin^.  When  our  fenfes  are  not  vitiated  by  un- 
natural habits,  they  are  not  only  faithful  monitors  of 
danger,  but  convey  to  us  the  moll  exquifite  pleafures. 
The  fragrance  of  a rofe,  and  the  perfume  of  many  other 
flowers,  is  not  only  pleafant,  but  gives  a refrelhing  and 
delightful  Jiimulus  to  the  whole  fyftem,  and  may  be  con- 
fidered  therefore  often  as  a fpecies  of  wholefome  excite- 
ment. 
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The  fmell,  as  was  before  obferved,  has  great  con- 
ne£libn  with  the  tafte.  We  often  are  diredfed  by  it  in 
judging  of  our  food  ; and  that  part  of  tafte  which  we 
ufually  call  flavour,  is  a mixed  kind  of  fenfation  com- 
pounded after  fome  manner  from  both.  By  the  com- 
munication between  the  nofe  and  mouth,  the  olfac- 
tory nerves  feem  capable  of  being  alFedled  that  way ; 
infomuch,  that  perfons  who  are  at  the  pains  to  prevent 
the  accefs  of  air  by  the  nollrils,  fwallow  naufeous 
draughts  without  tafting  them. 

The  gustatory  nerves,  by  which  this  fenfation 
is  received,  rife  upon  the  body  of  the  tongue  in  a manner 
fomewhat  fimilar  to  thofe  in  the  Ikin ; for  papilLjE 
more  vifible  than  thofe  of  the  fkin  (otherwife  alike) 
appear  in  thofe  parts  of  the  tongue  that  are  endued 
with  this  fenfe.  Thefe  are  always  eredted  on  the  ap- 
plication of  fapid  or  flimulating  fubftnnces.  This  ele- 
vation and  extenfion  of  the  papilla,  by  bringing  larger 
portions  of  the  nerves  into  contadf  with  the  fubftances 
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applied  to  the  tongue,  give  additional  ftrength  to  the 
fenfation,  and  enable  us  to  judge  with  greater  accuracy 
concerning  their  nature  and  qualities.  The  faiiva^ 
which  perpetually  moiftens  the  tongue,  is  a liquor, 
which,  though  infipid  itfelf,  is  found  in  all  animals  to 
be  a very  powerful  folvent.  Every  fubftance  applied 
to  the  tongue  is  partially  diflblved  by  the  faliva  before 
the  fenfation  of  tafte  is  excited.  And  hence  when 
the  tongue  is  rendered  dry  by  difeafe,  or  any  other 
caufe,  the  fenfe  of  tafte  is  either  vitiated  or  totally  de- 
ftroyed. 

The  fenfes  of  fmell  and  tajle  in  many  other  animals  . 
greatly  excel  thofe  of  mankind,  for  in  civilized  fociety, 
as  our  victuals  are  generally  prepared  by  others,  and 
are  adulterated  with  fait,  fpice,  oil,  and  empyreuma, 
voe  do  not  hefitate  about  eating  whatever  is  fet  before 
us,  and  neglefl  to  cultivate  thefe  fenfes : whereas  other 
animals  try  every  morfel  by  the  fmell,  before  they  take 
it  into  their  mouths,  and  by  the  tajie  before  they  fwal- 
low  it ; and  are  led  each  to  his  proper  nourifliment  by 
his  organs  of  fenfe. 

Neverthelefs  we  may  obferve  that  children,  liaving 
abundant  excitability,  are  naturally  inclined  towards 
thofe  foods  which  contain  but  little  ftimuli.  And,  on 
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the  contrary,  thofe  who  are  more  advanced  in  life,  and 
whofe  excitability  is  blunted,  are  fond  of  the  moft  poig- 
nant dilhes.  Every  one  muft  remember  how  great  a 
pleafure  he  found  in  fweets  and  milk  while  a child.  As 
he  grew  older  he  infenfibly  calls  to  his  affiftance  fpices, 
falls,  and  aromatics ; and  delights  in  thofe  taftes  which 
in  childhood  he  was  unable  to  endure. 
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SECT.  XXI. 

• f 

OF  IMAGINATION. 

An  animal  may  be  faid  to. fill  up  that  fphere  which  he 
can  reach  by  his  fenfes;  and  is  adlually  large  in  propor- 
tion to  the  fphere  to  which  its  organs  extend. — By  Jight, 
man’s  enjoyments  are  difFufed  into  a wide  circle ; — that 
of  hearing,  though  lefs  widely  diffufed,  neverthelefs  ex- 
tends his  powers  ; — the  fenfe  of  fmelling  is  more.con- 
tradled  ftill ; — and  the  tajle  and  touch  are  the  moft  con- 
fined of  all.  Thus  man  enjoys  very  diftant  objedis,  but 
with  one  fenfe  only ; more  nearly  he  brings  two  fenfes  at 
once  to  bear  upon  them  ; his  fenfe  of  fmelling  alTifis  the  ' 
other  two,  and  at  its  own  diftance. 

Each  fenfe,  however,  the  more  enlarged  its  fphere, 
the  more  capable  it  is  of  making  combinations ; and  is, 
confequently,  the  more  improveable.  Refined  imagina- 
ti'ons,  and  men  of  ftrong  minds,  take  more  pleafure, 
therefore,  in  improving  the  delights  of  the  dijiant  fenfes, 
than  in  enjoying  fuch  as  are  fcarce  capable  of  improve- 
ment. 

By  ftombining  the  objeSls  of  the  extenjive  fenfes,  all  the 
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arts  of  poetry,  painting,  and  harmony,  have  been  dif- 
covered  ; but  the  clofer  fenfes,  if  I may  fo  call  them,  fuch 
as  fmelling,  tailing,  and  touching,  are,  in  fome  mea- 
fure,  as  fimple  as  they  are  limited,  and  admit  of  little 
variety.  The  man  of  imagination  makes  a great  and  an 
artificial  happinefs,  by  the  pleafure  of  altering  and  com- 
bining ; the  jenfualiji  juft  ftops  where  he  began,  and  cul- 
tivates only  thofe  pleafures  which  he  cannot  improve. 
The  fenfualiji  is  contented  with  thofe  enjoyments  that 
are  already  made  to  his  hand;  but  the  man  of  refined  plea- 
fure beft  plcafed  with  happinefs  of  his  own  creating. 
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' ' SECT.  XXII. 

fn  - 

_ , OF  ANGER. 

Anger ^ in  its  operation  on  the  animal  oeconomy,  is  one 
of  the  ftrongeft  of  the  mental Jiimul't.  It  roufes  the  heart 
and  arteries  into  greater  a£lion,  produces  an  ardent  glow 
over  the  whole  body,  but  more  efpecially  in  the  face 
the  eyes  look  red,  the  voice  is  loud,  and  the  mufcular 
powers  are  increafed,:  hence  gout,  palfy,  &c.  have  been 
all  removed  by  violent  paroxyfms  of  rage. 

But  this  ftimulus  is  ufually  too  adHve  in  its  operation, 
to,, be  friendly  to  health.  , • • , 

Where  revenge  cannot  be  indulged,,  a palenefs  of  the, 
Ikin.  and  cheeks  quickly  fucceeds,  the  voice  faulters,. 
and  the  limbs  are  affibdled  with  tremor.  But  where  the 
obje£l  is  perpetually  calling  for  refentment,  and  this 
paffion  is  not  confumed  in  violent,  action,  it  then  gives 
tone  to  the  mufcular  fibre. 

Upon  the  Britilh  fleet  coming  into  the  Bay  of  Hieres 
(February  1744),  our  men,  fays  Mr.  Ives,  underftood 
that  the  enemy’s  fleet  and  ours  were  foon  to  engage. 

There 
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There  appeared,  not  only  in  the  healthy,  but  alfo 
in  the  Jick,  the  higheft  mark  of  fatisfadVion  and  plea- 
fure,  and  thcfe  laji  mended  furpri/ingly  daily,  infomuch 
that  on  the  iith  of  February,  the  day  we  engaged 
the  combined  fleets  of  France  and  Spain,  we  had  not 
above  four  or  five  but  what  were  at  their  fighting 
quarters. 

The  Philadelphia  militia  who  joined  the  remains 
of  General  WaJhington%  army,  in  December  1776, 
and  (hared  with  them,  a few  days  afterward,  in  the 
capture  of  a large  body  of  HeJJiam  at  Trenton,  con- 
fifled  of  1500  men,  moft  of  whom  had  been  accuf- 
tomed  to  the  habits  of  a city  life.  Thefe  men  llept 
in  tents  and  barns,  and  fometimes  in  the  open  air, 
during  the  ufual  colds  of  December  and  January  ; and 
yet  there  were  only  two  inftances  of  ficknefs,  and 
only  one  of  death,  in  that  body  of  men  in  the  courfe 
of  near  fix  weeks,  in  thofe  winter  months.  This 
extraordinary  healthiness  of  fo  great  a number  of  men, 
under  fuch  trying  circumftances,  can  only  be  aferibed 
to  the  vigour  infufed  into  the  body  from  the  ftrong  paf- 
fions  of  the  mind  rendering  it  infenfible  to  the  ordinary 
caufes  of  difeafe. 

Militia  ofiiccrs  and  foldiers,  who  enjoyed  good 
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health  duhtig  the  campaign,  were  often  afFedVed  by 
feven  and  other  diforders,  .is  foon  as  they  returned  to 
their  refpedlive  homes.  I knfew  one  inftance,  fays 
Dr.  Rush,  of  a militia  captain,  who  was  feized  with 
convulfions  the  firfl  night  he  lay  at  eafcj  after  having' 
flept  feveral  months  on  a mattrafs  upon  the  ground. 
I'licfe  aftedllons  appear  to  have  been  produced  only  by 
the  fudden  abllradlion  of  that  tone  in  the  fyftem  which 
was  excited  by  a fenfe  of  danger,  and  the  other  invi-* 
gorating  objedls  of  a military  life; 

The  patience,  firmnefs,  and  rnagnanlmity,  with 
which  the  officers  and  foldiers  of.  the  American  army  " 
endured  the  complicated  evils  of  hunger,  cold,  and 
nakednefs,  can  only  be  aferibed,  continues  this  faga- 
cious  phylician,  to  ah  infenfibility  of  body,  produced 
by  ah  uncommon  tone  of  imnd,  excited  by  the  love 
of  liberty  and  the  hatred  of  the  enemy : for  the  war 
was  earned  oh  by  the  Americans  againft  a nation,  to 
whom  they  had  long  been  tied  by  the  numerous  obli- 
gations of  confanguinity,  laws,  religion,  commerce, 
language,  intereft,  and  a mutual  fenffe  of  national 
glory  ; the  refentment  of  the  Americans  rofe  of  courfe, 
as  is  ufual  in  all  difputes,  in  proportion  to  the  number 
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and  force  of  thefe  ancient  bonds  of  affedlion  and  union. 
On  this  fame  principle  it  is,  that  favages,  to  fatiate 
their  revenge,  bear  with  uncommon  patience,  and 
without  injury,  all  the  feverities  of  cold  and  hunger, 
and  have  been  known  to  wait  even  eight  or  ten  months 
in  ambufli  to  deftroy  an  adverfary. 


SECT.  XXIIL 

ON  ENTHUSIASM. 

It  is  well  known  that  perfons  under  Hirong  prepof- 
feflions  of  mind,  have  expofed  themfelves*  to  extreme 
bodily  tortures  without  expreflion  of  pain,  and  have  alfo 
endured  long  fallings,  the  extremities  of  heat  and  cold, 
the  infection  of  contagious  diftempers,  and  other  hazard- 
ous experiments,  without  feeling  the  confequences  that 
would  molt  probably  have  taken  place,  had  not  the  ner- 
vous feelings  been  more  forcibly  pre-occupied. 

* Hoffman,  Affcli.  maniac,  fenfuum  aug.  Jlipat.  Tolersntia  inedix  atque  al- 
{orit  mirabiliti  Boerhaavii  Aphorlfm.  iizo. 


SECT. 


SECT.  XXIV. 


OF  LOVE. 

Love,  ;the  moft  univerfal  and  grateful  paffion  of  hu- 
man nature,  which,  in  general,  neither  affumes  the 
violence  of  anger,  nor  links  into  the  depreffion  of  grief, 
may  be  confidered  as  a temperate  fimulus ; but  in  its  vi- 
ciflltudes  and  extremes,  it  may  acquire  the  impetuofity  of 
the  firjl,  or  the  defpondency  of  the  latter. 

In  love',  in  propitious  love,  the  heart  beats  wifli  joy ; 
vivacity  cheers  the  countenance,  the  eye  is  brilliant, 
fociety  is  courted,  language  is  animated,  and  vigour 
augmented. 

But  when  this  paffion  has  taken  deep  polTeffion 

of  the  heart  and  foul,  with  a dubious,  or  adverfe 

return,  it  is  exprelTed  by  deep  involuntary  fighs ; every 
incident  that  excites  emotion,  efpecially  the  tender 
emotions  of  fympathy,  make  the  heart  palpitate,  and 
fuffufes  the  face  with  faint  blullies  ; the  voice  is  low, 
languid,  flow,  or  faultering  ; the  eyes  are  downcafl: 
or  penfive ; and  the  breaft  heaves  and  falls,  like  the 
motion  of  gently  difturbed  waters.  Solitude,  lhades, 
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and  evening  walks,  are  frequented  ; objedfs  of  pity- 
are  cherill'ied,  and  all  the  effufions  of  fentiment  are 
tender,  fedate,  and  fympathetic.  The  face  at  length 
becomes  .pale  and  wan,  the^  eyes  fink,  the  appetite 
for  food  is  obliterated,  and  frightful  dreams  invade  the 
tedious  night. 

SECT.  XXV. 

OF  -SOCIAL  AFFECTION. 

This  is  the  inildeft  and  moft  agreeable  of  all  the  men-  ' 

• \ 

tal  flimuli. 

Sweet  is  the  breath  of  morn,  her  riling  fweet, 
with  charm  of  earjieft  birds  : pleafant  the  fun, 

•when  firit  on  this  delightful  land  he  fpreads 
his  orient  beams,  on  herb,  tree,  fniit,  and  flow’r, 
gliftn’ing  with  dew : fragrant  the  fertile  earth 
after  foft  Ihow’rs ; and  fweet  the  coming  on 
of  gratefol  evening  mild  : then  filent  night, 

•with  this  her  folemn  bird;  and  this  fair  moon, 
and  thefe  the  gems  of  heav’n,  her  Harry  train. 

Bui  neither  breath  of  morn,  ivhen  Jhe  afcends 
•with  charm  of  eaAieJl  birds : nor  herb,  fruit,  flcnn'r, 
ghji' ning  noith  denu : nor  fragrance  after  Jhoew'rs; 
nor  grateful  eis'ning  mild : nor filent  night, 
with  this  her  folemn  bird:  nor  walk  by  noon  ; 
or  glitt' ringJlar-Ught, — WITHOUT  thee  is  fweet. 

Miltok. 
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SECT.  XXVI. 

OF  VIRTUE. 


Virtue,  the  ftrength  and  beauty  of  the  foul, 
it  pleafes'nnd  it  lafts  : — a Imppinefs 
that  even  above  the  fraile’s  and  frowns  of  fate 
exalts  great  Nature’s  favourites  : a wealth 
that  ne’er  encumbers,  nor  to  bafer  hands 
' can  be  transferr’d : it  is  the  only  good 
man  juftly  boafts  of,  or  can  call  his  awn. 

Riches  are  oft  by  guilt  and  bafenefs  earn’d  j 
or  dealt  by  chance,  to  fhield  a lucky  knave, 
or  throw  a fairer  funfhine  on  a fool. 

But  for  one  end,  one  much-negle£tcd  ufe, 
are  riches  worth  your  care  : (for  Nature’s  wants 
are  few,  ami  without  opulence  fupplied.) 

This  noble  end  is,  to  produce  the  foul ; 
to  fhew  the  virtues  in  their  faireft  light ; 
to  make  humanity  the  minifter 
of  bounteous  Providence ; and  teach  the  breaft 
that  generous  luxury  the  good  enjoy. 

Oh  ! Weft  of  heav’;',  whom  not  the  languid  fongs 

of  luxury,  not  the  inviting  bribes 

of  fordid  wealth,  nor  all  the  gaudy  fpoils 

of  pageant  honour  can  fcducc  to  leave 

thofe  ever-blooming  fweets,  which  from  the  ftore 

of  Nature  fair  imagination  culls 
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to  charm  th’  enliven’d  foul ! jFor  i!;«,  the  fpring 
diftils  her  dews,  and  from  the  filleen  gem 
its  lucid  leaves  unfolds  : for  him,  the  hand 
of  Autumn  tinges  every  fertile  branch 

with  blooming  gold,  and  blulhes  like  the  mom.  i 

Each  pairing  hour  fheds  tribute  from  her  wings  ; ’ 

and  dill  new  beauties  meet  hh  lonely  walk, 
and  loves  unfelt  attradl  him.  Not  a breeze 

flies  o’er  the  meadow,  not  a cloud  imbibes  . 

‘ the  fetting  fun’s  effulgence,  not  a ftrain 
from  all  the  tenants  of  the  warbling  lhade 
afeends,  but  whence  his  bofom  can  partake 

frefh  pleafure,  unreprmed. — Or  when  lightnings  fire  , 

‘the  arch  of  heav’n,  and  thunders  rock  the  ground ; j 

when  furious  whirlwinds  rend  the  howling  air, 

and  ocean,  groaning  from  the  lowed  bed,  • ^ 

heaves  his  tempeduous  billows  to  the  Iky  ; i 

amid  the  mighty  uproar,  while  below 

the  nations  tremble,  he,  good  man,  looks  abroad, 

from  fome  high  cliff,  fuperior,  and  enjoys 

tlie  elemental  war. 


Armstronci. 
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SECT.  XXVI. 

i 

OF  HOPE. 

There  furcly  never  was  a greater  number  of  cures 
afcribed  to  one  perfon,  than  thofe,  which  were  lately 
faid  to  have  been  wrought  in  France  upon  the  tomb  of 
Abbe  Paris,  the  famous  Jansenist,  with  whofe  fanc- 
tity  the  people  were  fo  long  deluded.  The  curing  of  the 
fick,'  giving  hearing  to  the  deaf,  and  fight  to  the  blind, 
were  every  where  talked  of  as  the  ufual  effefts  of  that 
holy  fepulchre.  But  what  is  more  extraordinary;  many 
of  the  miracles  were  immediately  proved  upon  the  fpot, 
before  judges  of  unquelHoned  integrity,  attefted  by  wit- 
neffes  of  credit  and  diftinftion,  in  a learned  age,  and  on, 
the  moft  eminent  theatre  that  is  now  in  the  world.  Nor 
is  this  all : a relation  of  them  was  publiflied  and  difperfed 
everywhere;  nor  were  the  Jefuits,  though  a learned 
body,  fupported  by  the  civil  magiftrate,  and  determined 
enemies  to  thofe  opinions,  in  whofe  favour  the  miracles 
were  faid  to  have  been  wrought,  ever  able  diftinfUy  to 
refute  or  deteft  them 

Where 

* This  book  was  writ  by  Motif.  Montceron,  counfellor  or  judge  of 
th*  parliament  of  Paris,  a man  of  figure  and  charadler,  who  was  alfo  a martyr 
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Where  fliall  we  find  fuch  a number  of  circumftanceSj 
agreeing  to  tlie  corroboration  of  one  fa£f?  And  what 
have  we  to  oppofe  to  fuch  a cloud  of  witnefles,  but  the 

abfolute 

to  the  caufe.  There  is  another  book  in  three  volumes  (called  Rccucil  da  Mi- 
racles de  CAbbe  Paris)  giving  an  account  of  many  of  thefe  miracles. 

Many  of  the  miracles  of  Abbe  Paris  were  proved  immediately  by  wit^ 
neffes  before  the  officiality  or  bifhop’s  court  at  Paris,  under  the  eye  of  cardinal 
Noailles,  whofe  charadler  for  integrity  and  capacity  was  never  contefted 
even  by  his  enemies* 

His  fucceffor  in  the archbifhopric  was  an  enemy  to  the  Jansenists,  and 
for  that  reafon  promoted  to  the  fee  by  the  court.  Yet  22  redtors  or  cures  of 
Paris,  with  infinite  earneftnefs,  prefs  him  to  examine  thofe  miracles,  which 
they  aflert  to  be  known  to  the  whole  world,  and  indifputably  certain : but  he 
wifely  forbore. 

The  Mot, INIS T party  had  tried  to  diferedit  thefe  miracles  in  one  inftance, 
that  of  Madamoifelle  le  Franc.  But,  befides  that  their  proceedings  were  in 
many  refpedls  the  moft  irregular  in  the  world,  particularly  in  citing  only  a 
few  of  the  Jansenists’  witnelfes,  whom  they  tampered  with  : befides  this  I 
fay,  they  foon  found  themfelvcs  overwhelmed  by  a cloud  of  new  witneffes,  one 
hundred  and  twenty  in  number,  moll  of  theim  perfohs  of  credit  and  fubftance 
in  Paris,  who  gave  oath  for  the  miracle;  This  was  accompanied  with  a folemn 
and  earnell  appeal  to  the  parliament. 

All  who  have  been  in  France  about  that  time  have  heard  of  the  reputation 
of  Monf.  Heraut,  the  lieutenant  de  PolicCf  whofe  vigilance,  penetration,  ac- 
tivity, and  extenfive  intelligence,  have  been  much  talked  of.  This  magillrate, 
who  by  the  nature  of  his  office  is  almoft  abfolute,  was  invcfled  with  full 
powers,  on  purpofc  to  fupprefs  or  diferedit  thefe  miracles ; and  he  frequently 
* feized  immediately,  and  examined  the  witneffes  and  fubjedls  of  them:  but  never 
could  reach  any  thing  fatisfaftory  againll  them. 

In  the' cafe  of  Madamoifelle  Thibaut  he  fent  the  famous.de  Svlva  toi 
examine  her  ^ whofe  evidence  is  very  curious.  The  phyfician  declares,  that  it 
was  impolfible  fhe  could  have  been  fo  ill  as  was  proved  by  witneffes ; bccaufa 
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abfolute  impoffibllity  or  miraculous  nature  of  the  events, 
which  they  relate  ? And  this  furely,  in  the  eyes  of  all 
reafonable  people,  will  alone  be  regarded  as  a fufficient 
refutation. 

The  fiege  of  Breda,  in  the  year  1625,  affords  an 

it  was  impoflible  Ihe  could,  in  fo  Ihort  a time,  have  recovered  fo  perfedlly  as 
he  found  her.  He  reafoned,  like  a man  of  fenfe,  from  natural  caufes ; but 
the  oppofitc  party  told  him,  that  the  whole  was  a miracle,  and  that  his  evi- 
dence was  the  very  belt  proof  of  it. 

No  lefs  a man  than  the  Due  de  Chatillon,  a duke  and.  peer  of  France, 
of  the  higheft  rank  and  family,  gives  evidence  of  a miraculous  cure,  performed 
upon  a fervant  of  his,  who  h.ad  lived  feveral  years  in  his  houfe  with  a vifible 
and  palpable  infirmity. 

I lhall  conclude  with  obferving,  that  no  clergy  are  more  celebtated  for 
ftiiftncfs  of  life  and  manners  than  the  fecular  clergy  of  France,  particularly  the 
redlors  or  cures  of  Paris,  who  bear  tellimony  to  thefe  cures. 

The  learning,  genius,  and  probity  of  the  gentlemen,  and  the  aufterity  of 
the  nuns  of  Port-royal,  have  been  much  celebrated  all  over  Europe.  Yet 
they  all  give  evidence  for  a miracle,  wrought  on  the  niece  of  the  famous  Pas- 
cal, whofe  fanftity  of  life,  as  well  as  extraordinary  capacity,  is  well  known. 
The  famous  Racini  gives  an  account  of  this  miracle  in  his  famous  hiftory  of 
Port-royal,  and  fortifies  it  with  all  the  proofs,  which  a multitude  of  nuns, 
.pritfts.  phyficrans,  and  men  of  the  world,  all  of  them  of  undoubted  credit, 
could  bellow  upon  it.  Several  men  of  letters,  particularly  the  bilhop  of  Tour- 
nay,  thought  this  miracle  fo  certain,  as  to  employ  it  in  the  refutation  of  athe- 
■ ifts  and- freethinkers.  The  queen-regent  of  France,  who  was  extremely  pre- 
iudiced  againft  the  Port-royal,  fent  her  own  pliyjician  to  examine  the  miracle, 
who  returned  an  abfolitle  convert.  In  fhort,  the  fupcrnatural  cure  was  fo  in- 
contellable,  that  it  faved,  for  a time,  that  famous  monaftery  from  the  ruin 
witli  which  it  was  threatened  by  the  jefuits.  Had  it  been  a cheat,  it  had  cer- 
tainly been  detefted  by  fuch  fagacious  and  powerful  antagonifts,  and  mull  have 
hafiened  the  ruin  of  the  contrivers. 
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example  almofl:  equally  ftriking.  “ That  city,  from  a 
long  fiege,  fuffered  all  the  miferies  that  fatigue,  bad 
provifions,  and  diftrefs  of  mind  could  bring  on  its  inha- 
bitants. Among  other  misfortunes  the  feurvy  made  its 
appearance,  and  carried  off  great  numbers.  This,  added 
to  the  other  calamities,  induced  the  garrifon  to  incline 
towards  a funender  of  the  place,  when  the  Prince  of 
Orange,  anxious  to  prevent  its  lofs,  and  unable  to  re- 
lieve the  garrifon,  contrived,  however,  to  introduce  let- 
ters addrefled  to  the  men,  promifing  them  the  mofi; 
fpeedy  afllftance.  ’Thefe  were  accompanied  with  medi- 
cines againji  the  feurvy,  /aid  to  be  of  great  price-,  but 
of  f ill  greater  effcacy,  many  more  were  to  be  fent  there. 
‘Three  fmall  vials  of  medicine  were  given  to  each  phy- 
fician.  It  was  publicly  given  out,  that  three  or  four  drops 
were  fufficient  to  impart  a healing  virtue  to  a gallon  of 
liquor.  We  nowdifplayed  our  wonder-working  balfams. 
Nor  even  were  the  commanders  let  into  the  fecret  of 
the  cheat  upon  the  foldiers.  They  flocked  in  crouds 
about  us,  every  one  who  had  the  feurvy  foliciting 
that  fome  part  might  be  referved  for  his  ufe.  Cheer- 
' fulnefs  again  appears  in  every  countenance,  and  an  uni- 
verfal  faith  prevails  in  the  fovereign  virtues  of  the  re- 
medies. The  effe£t  of  this  delufion  was  truly  aflonilh- 
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ing,  for  many  %vere  quickly  and  perfeHly  recovered.  Such 
as  had  not  moved  their  limbs  for  a month  before^  "were  feen 
walking  the  freets  with  their  limbs  found,  fraight,  and 
whole.  They  boafted  of  their  cure  by  the  Prince’s 

I 

REMEDY,  the  motion  of  their  joints  being  reftored  by 
fimple  fridlion  with  oil,  and  the  belly  now  of  itfelf  per- 
formed its  office,  or  at  leaft  with  a fmall  affiftance  from 
medicine.  Many,  who  had  declared  that  they  had  been 
rendered  worfe  by  all  former  remedies,  recovered  in  a few 
days  to  their  inexpreffible  joy,  and  the  no  lefs  general 
furprife,  by  their  taking  what  we  affirmed  to  be  their 
gracious  Prince’s  cure.  “ Thh  curious  relation  f 
Dr.  Lind  *,  “ would  hardly  perhaps  gain  credit,  were  it 
not  in  every  refpe£i  confonant  to  the  mof  accurate  obferva- 
tions,  and  bef  attefed  deferiptiens  of  that  difeafe.  It  is 
given  us  by  an  eye-zvitnefs,  an  author  of  great  candour  and 
veracity,  who,  as  he  informs  us,  W)  ote  down  every  day  the 
fate  of  his  patients,  and  feems  more  to  be  furprifed  with 
their  unexpeded  recovery  than  he  probably  would  have  been, 
had  he  been  better  acquainted  with  the  nature  of  this  fitr- 
prifing  malady.  An  important  lesson  in  physic,” 
adds  this  excellent  writer,  “ is  hence  to  be  learned, 

THE  WONDERFUL  AND  POWERFUL  INFLUENCE  OF 
* Lind  on  the  Scurvy,  p.  349. 
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THE  PASSIONS  OF  THE  MIND  ON  THE  STATE  AND  DIS- 
ORDERS OF  THE  BODY.  This  is  too  often  over- 
looked IN  the  cure  of  disorders,  many  of 
WHICH  ARE  SOMETIMES  ATTEMPTED  BY  THE  SOLE 
mechanical  OPERATION  OF  DRUGS,  WITHOUT  CALL- 
ING IN  TO  OUR  ASSISTANCE  THE  STRONG  POWERS  OF 
THE  IMAGINATION,  OR  THE  CONCURB.ING  INFLUENCES 

OF  THE  SOUL.  HeNCE  IT  IS,  THAT  THE  SAME  RE- 
/ 

MEDY  WILL  NOT  ALWAYS  PRODUCE  THE  SAME  EF- 
FECT, EVEN  IN  THE  SAME  PERSON,  AND  THAT  COM- 
MON REMEDIES  OFTEN  PROVE  WONDERFULLY  SUC- 
CESSFUL IN  THE  HANDS  OF  MEN  NOT  OF  THE  FACUL- 
TY, WHICH  DO  NOT  ANSWER  THE  PURPOSE  IN  A 
TIMQROUS  AND  DISTRUSTFUL  PATIENT.” 
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SECT.  ' XXVIII. 

OF  FEAR, 

Occa/toning  Exertion  of  Mind. 

In  chronic  difeafes,  as  in  hyfteria  and  hypochondriac 
patients,  in  perfons  afflidled  with  afthma,  or  with  a fit 
of  the  gout,  tooth-ach,  ague,  or  rheumatifin,  I have 
known  thefe  feveral  diforders  fufpended  for  a time,  and 
often  entirely  cured,  when  the  mind  has  been  under  the 
influence  of  fear,  furprife,  pr  roufed  to  a fixed  attention 
to  fome  interefling  objedf. 

I have  frequently  obferved  delicate  hyfterical  women, 
whp,  for  many  months,  had  feldom  enjoyed  one  day’s 
health,  fuddenly  relieved  from  every  complaint  when  a 
favourite  child  was  attacked  with  a difeafe  in  which  dan- 
ger was  apprehended,  and  they  continued,  in  appear- 
ance, to  be  in  perfedi  health  during  the  whole  courfe  of 
the  illnefs,  and  exhibited  an  unufual  alertnefs  in  dif- 
charglng  their  duty  as  nurfes  and  as  parents.  But  when 
they  underftood  that  the  danger  of  the  difeafe  was  over, 
their  former  complaints  gradually  returned,  to  their  great 
furprife ; for,  from  fo  complete  a fufpenfion  of  their  com- 
plaints 
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plaints  as  they  had  lately  enjoyed,  and  for  fo  confider- 
able  a time,  they  believed  themfelves  perfcdtly  cured. 

I have  been  alfo  informed,  from  the  beft  authority, 
that  during  the  troubles  in  Scotland,  in  the  years  1745 
and  1 746,  hyfterical  and  nervous  diforders  fcarccly  ever 
jnade  their  appearance. 

A very  remarkable  inflance  of  the  influence  the  mind 
has  upon  diforders  of  the  body  occurred  to  the  celebrated 
Boerhaave.  a perfon  fell  down  in  an  epileptic  fit  in 
the  fight  of  the  other  patients.  The  effeft  of  this  ope- 
rated fo  flrongly,  that  great  numbers  of  them  became 
immediately  affe6ted  in  the  fame  manner.  The  opinion 
of  the  great  phyfician  above  mentioned  was  requefted  on 
this  occafion.  He  judicioufly  refledfed,  that,  as  thefe 
fits  were  originally  produefed  by  an  impreflion  on  the 
mind,  that  the  moll  proper  means  of  cure  would  be  to 
eradicate  thefe  impreflions  by  others  ftill  more  powerful. 
He  therefore  diredfed  adliial  cauteries  to  be  prepared,  and 
kept  hot,  in  readinefs  to  be  applied  to  the  perfon  who 
fhould  next  be  afFedted.  ^e  confequence  was,  not  ojte 
ferfon  was  feized. 

A gentleman  of  great  courage  and  honour,  who  had 
become  valetudinary,  and  fu.bjedl  to  the  aflhma,  by  long 
feryice  in  India,  as  an  officer  in  the  land  forces,  told  me, 

he 
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he  was  attacked  with  a fevere  fit  of  that  diforder  during 
their  encampment,  whlcli  ufually  lafted  from  ten  to 
twelve  days  : that,  upon  the  third  or  fourth  day  of  his 
illnefs,  when  he  could  only  breathe  in  an  ere£t  pofture, 
and  without  motion,  imagining  that  it  was  not  in  his 
power  to  move  fix  yards  to  fave  his  life,  the  alarm  guns 
were  fired  for  the  whole  line  to  turn  out,  becaufe  a party 
of  the  Mahrattas  had  broke  into  the  camp  ; and  fearing 
certain  death  if  he  remained  in  his  tent,  he  fprung  out 
with  an  alacrity  that  amazed  his  attendants-,  hijlantly 
mounted  his  horfe,  and  drew  his  fword  with  great  eafe, 
which  the  day  before  he  could  not  move  from  its  fcahbard, 
though  he  had  ufed  his  whole Jlrength  in  the  attempt.  From 
the  inftant  of  the  alarm  and  furprife,  the  debility  left 
him,  together  with  the  afhma  ; nor  did  the  diforder  re- 
turn for  fome  time  after. 
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S‘ECT.  XXIX. 

• » . ■ i 

OF  HABIT. 

' 3 . 

# 

A PROPENSITY  to  acquire  habits,  and  to  a£l  from 
them,  when  the  original  incentive  has  long  fince  ceafed, 
is  a general  law" oi  the  animal  ceconomy,  whidi  though 
fometimes  the  fource  of  evil,  is  in  the  great  tenor  of  life 
produdlive  of  much  good. 

The  favage  may  fall;  many  hours  and  then  feed  vo- 
racioufly,  without  fuffering  either  by  inanition  or  re- 
pletion : but  they  who,  in  civilized  fociety,  have  ac- 
quired the  habit  of  eating  five  times  every  day,  cannot 
pafs  one  meal,  nor  without  impatience  wait  five  minutes 
beyond  the  ufual  time  of  eating.  In  both,  the  appetite 
for  food  and  the  powers  of  digeflion  depend  on  habit. 

In  cafe  of  great  mental  excitement,  a man  may  con- 
tinue many  days  without  repofe  ; but  if  he  has  acquired 
the  habit  of  lleeping  at  a certain  liour,  and  for  a certain 
length  of  time,  fleepinefs  at  that  hour  will  return,  and 
at  the  accujiomcd  hours  he  will  awake  from  fleep. 

Both  the  defire  for  fleep,  and  the  difpofition  to  awake, 
. may. 


may,  by  habit,  become  as  regular  as  the  rlfing  and  the 

* 

, fetting  of  the  fun. 

The  fame  holds  good  with  refpeft  to  evacuations.  I 
had  a nurfe  for  my  children,  fays  the  fagacious  author  of 
the  Guide  to  Health,  who  was  fo  perfectly  fatisfied  of 
this,  that  flic  governed  them  by  the  clock,  and  in  their 
earliefl:  infancy  taught  them  the  vafl;  influence  of  habit. 

By  abfl:ra6lion  of  fome  of  the  neceflTary  ftimuli,  as  food, 
lofs  of  blood,  exhaulding  difeafes,  indolence,  and  pro- 
trafled  fleep,  the  irritable  fibres,  from  being  elaftic  and 
robufl,  and  patient  of  labour,  become  flaccid,  tender, 
and  liable  to  be  foon  fatigued. 

A generous  diet,  with  the  afliftance  of  bark,  chaly- 
beates,  cold  bathing,  and  fufficient  exercife,  foon  how- 
ever reftore  the  tone  to  the  fibre.  Thefe  feveral  ftimuli 
diftribute,  Impatl,  condenfe,  and  accumulate  energy  to 
every  part ; and  bracing  up  the  animated  fibre,  make  it 
.tenacious  of  vitality.  - ,, 

But  when  the  fteel,  and  bark,  and  bathing,  are  left 
off,  how  is  the  impulfe  to  the  movements  conftituting 
health  kept  up? 

Anf.  The  adtions  which  thefe  occafioned  become  af- 
ibciated  with  the  other  adfions  in  the  frame,  and  though 
a link  or  two  in  the  chain  of  motions  be  reinoved,  the 
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Circle  of  motions  will  neverthelefs  proceed  for  a time  in 
due  order  Thus  when  a child  revolves  fome  minutes 
on  one  foot,  the  fpedlra  of  ambient  objedfs  appear  to 
circulate  round  him  fome  time  after  he  falls  upon  the 
ground.  Thus  the  ftomach  feels  fqueamifh,  and  the 
objedls  dance  about,  to  thofe  who  are  juft  come  on  ftiore 
after  a long  voyage.  Thus  the  palpitation  of  the  heart 
Continues  fome  time  after  the  objedf  of  fear  which  occa- 
ftoned  it  is  removed.  And  thus  the  blufli  of  ftiame, 
which 'is  an  excefs  of  fenfatlon,  and  the  glow  of  anger, 
which  is  an  excefs  of  volition,  continue  fome  time, 
though  the  affedled  perfon  finds,  that  thofe  emotions 
were  caufed  by  miftaken  fadls,  and  even  endeavours  to 
extinguifli  their  appearance.  * 

Befides,  during  this  Interval  of  increafed  adtion,  the 
'difeafe  is  baffled,  and  the  fibre  is  invigorated,  and  the 
conftitution  being  fet  to  rights,  naturally  continues  to 
go  on  well  by  means  of  the  natural  ftimuli,  which  are 
fuflScient  for  the  purpofes  of  the  animal  economy  in  a 
ftate  of  health. 


Every  part  of  the  fyftem  is,  as  we  have  feen,  under 
the  influence  of  hah'ity  and  even  the  mind  itfelf  is  not 
exempt  from  it. 


* Dr.  Darwin.  * 
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Some  afTociated  motions  are  governed  by  tbe  will,  as 
in  playing  the  violin  or  flute,  and  the  arts  of  tufningj 
(pinning,  and  of  weaving. 

Motions  are  eafily  aflfociated,  if  they  ferve  the  puf- 
pofes  of  life  ; but  not  if  they  go  counter  to  natural  com- 
binations, as  when  the  filver-fmith,  for  the  firft  time* 
attempts  to  infpire  by  his  noftrils  whilfl:  he  is  blowing 
through  his  lips.  Yet  by  frequent  repetition  the  hahh 
is  obtained,  and  the  confent  of  parts  is  elFedlually  efta- 
bliftied.  Orle  combination,  however,  is  fo  perfedlly 
unnatural,  that  no  one  has  yet  been  able  to  defcribe  at 
the  fame  time  two  circles  in  oppoflte  directions,  oi>e 
with  his  foot,  the  other  with  his  hand. 

Some  aflbciated  motions,  although  at  firft  either  vo- 
luntary or  accidental,  become  at  laft  wholly  Independent 
of  volition.  Thus  it  is,  that  by  habit  we  acquire  tricks. 

Other  aflfociated  motions  are  from  the  beginning  in- 
- dependent  of  the  will,  fuch  as  the  vital  motions,  and 
thofe  which  are  eftabliftied  by  difeafe. 

The  generous  fteed,  once  fet  in  motion,  no  longer 
needs  the  whip  and  fpur,  nor  yet  the  curb,  unlefs  it  be 
to  make  a change,  and  either  to  quicken  or  retard  his 
motions.  And  the  rider  hlmfelf,  if  he  has  been  accuf- 
tomcd  to  travel  on  one  road,  may  wholly  occupy  his 
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mind  libout  a thoufand  fpeculations,  or  with  intcnfity 
of  thought,  purfue  one  continued  feries  of  ideas ; and 
yet,  although  he  may  often  change  his  diredlion,  never 
wander  from  his  way. 

All  animals  have  their  haunts  and  home-bufh.  Their 
firfl;  objc6t  of  purfuit  is  food,  and  with  regard  to  this 
they  have  all  their  haunts. 

The  fportfman  knows  where  to  look  for  the  covey  of 
partridges  to-day,  which  yefterday  he  moved,  whilft 
they  were  feeding  in  the  ftubble ; and  we  have  every 
reafon  to  believe,  that  even  birds  of  paflage  return  an- 
nually to  their  accuftomed  fpot. 

The  next  objedl  of  purfuit  to  animals  is  fome  fafe 
treat,  in  which  they  may  quietly  repofe,  fome  hiding- 
place,  in  which  to  fleep.  In  the  choice  of  a fequeftered 
fpot,  it  is  probably  accident  w'hich  firft  determines  them  ; 
but  the  choice  once  made,  they  habitually  return  to  it, 
unlefs  fear,  or  fome  motive  more  powerful  than  habit,  ■ 
determines  them  to  change  it. 

When  they  are  to  pafs  from  their  place  of  reft  in 
fcarch  of  food,  the  choice  of  a path  is  not  a matter  of 
indifference,  but  it  is  influenced  by  habit.  If  one  of  the 
.fame  fpecies  has  paffed  before  them,  they  follow  in  his 
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fteps,  and  having  once  pafled  unmoleftcd  in  this  path, 
they  tenacioufly  adhere  to  it. 

Hares  have  their  track,  with  wiiich  the  poacher  is 
well  acquainted,  for  it  is  here  he  fixes  up  his  fnarc. 

I 

Sheep  and  horfes  have  each  their  peculiar  track  ; and  Ic 
is  well  known  that  men  will  tread  where  men  have  trod 
before,  infomuch  that  if  a drunken  clown  makes  a 
crooked  path  over  a new  ploughed  field,  the  next  who 
follows  will  inadvertently  trace  his  footfteps ; and,  having 
once  paffed  by  a given  track,  men  habitually  refort  to  it 
again. 

I have  frequently  remarked  the  force  of  habit  in  largo 
companies,  who  dine  together  at  a public  table,  for  every 
man,  even  without  intending  .it,  returns  to  the  fame  feat 
he  occupied  the  day  before. 

And  in  a farmer’s  liable,  or  in  his  filed,  his  horfes  and 
his  cows  pertinacioufly  retain  each  one  its  peculiar  place; 
and  fhould  it  be  occupied  by  forae  Impertinent  intruder,- 
this  will  be  a fufficient  fubjedl  of  contention. 

In  their  friendfhips  animals  are  governed  by  the  force 
of  habit,  for  any  two  which  meet  accidentally,  at  a time 
and  place  diflant  from  each  other,  and  fuppofing  them 
not  to  be  reftrained  by  forae  more  powerful  influence, 
will  immediately  become  aflTociates. 
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If  two  horfes,  ftrangers  to  each  other,  travel  togethef 
to  a fair,  although  they  fliould  have  formed  an  ac- 
quaintance only  for  ten  minutes,  they  will  find  each 
other  out  among  a thoufand  others,  and  will  quickly- 
come  together. 

Hence  it  is,  that  nature  learns  in  a mcafure 
to  provide  for  habitual  drains,  and  ufually  feels  bur- 
thened  if  thefe  are  intermitted.  This  obfervation  ex- 
tends to  hemorrhages,  whether  artificial,  natural,  or 
morbid;  to  perfpi ration ; to  ulcers;  toifiues;  and  in 
fliort  to  every  other  drain,  as  the  expecloration  of 
mucus,  &c. 

The  habits  acquired  by  the  conftitution  depend  on  fuch 
nice  circumftances,  fliat  when  one  kind  of  ftimulus  ceafes 
to  roufe  the  excitability  into  the  neceffary  quantity  of 
exertion,  it  is  often  fufficient  to  produce  the  defired  ef- 
fedl,  to  change  the  ftimulus  for  another  apparently  fimilar 
in  quantity  and  quality. 

An  agreeable  illuftration  of  this  is  given  us  by  the 
learned  and  elegant  Dr.  Darwin.  A little  boy,  who 
was  tired  with  walking,  begged  of  his  papa  to  carry, 
him.  “ Here,”  fays  the  reverend  divine,  “ ride  on  my 
gold-headed  cane”  and  the  pleafed  child,  putting  it  be- 
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' tween  his  legs,  galloped  away  with  delight,  and  com- 
plained no  more  of  his  fatigue. 

Here  the  aid  of  another  excitement,  that  of  pkaftcre- 
able  fenfathn^  fuperadded  vigour  to  the  exertion  of  ex- 
baujied  volition  ; whicli  could  otherwife  only  have  been 
excited  by  cdditional  pain.,  as  by  the  lafli  of  llaveryi 
Thus  a perfon,  who  has  dined  fully,  or  is  either  fatigued 
in  body,  or  tired  with  intelleftual  exertion,  and  there- 
fore under  a great  difpofition  to  fleep,  will  be  recruited 
by  coffee-,  and  when  the  lafl:  fails,  the  more  diffufive 
ftimulns  of  opium  Will  aroufe  hiin.  Even  after  opium 
fails,  and  he  is  left  heavy  and  oppreffed  by  the  fame  pro-^ 
penfity  to  fleep,  the  tiding  of  fome  unforefeen  accident, 
demanding  his  inftant  attention,  will  remove  this  in- 
clination for  a time. 

A gentleman  engaged  in  a literary  compofition,  which 
required  uninterrupted  exertion  of  his  mental  faculties 
for  more  than  40  hours,  was  enabled  to  go  through  it 
by  fupporting  himfelf  in  this  manner.  After  dinner, 
commencing  his  bufinefs,  he  took  a glafs  of  wine  every 
hour.  Ten  hours  after  he  ate  fomething  nourifhing,  but 
fparing  in  quantity,  andjfor  fome  time  kept  his  attention 
alive  by  means  of  punch  not  made  too  ftrong.  When, 
however,  he  found  himfelf  at  laft  nigh  -to  be  overcome  _ 
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by  fleep,  he  changed  this  ftimuli  for  an  opiate,  and  finlfli- 
ed  his  bufinefs  in  40  hours.  He  then  took  a glafs  of 
ivine,  and  converfed  five  hours  with  his  employer.  The 
fuccejjlon  of  ftimuli  in  this  cafe  was  firft  food,  next  the 
mctital  exertion,  t\icn  wine,  xh&nfood  varied, 
then  punch,  then  opium,  then  wine  again,  and  laftly 
pleafureqble  converfation^  „■ 

. Some  years  after  that,  fays  Dr.  Brown,  I walked 
and  wandered  in  all  forts  of  ground,  in  roads  and  out  of 
them,  over  fmooth  and  plain,  and  heathy  and  moun- 
tainous traits,  from  four  o’clock  after  mid-day  to  two 
o’clock  the  next  day,  with  only  an  hour’s  reft,  and  one 
hearty  meal  at  betwixt  ten  and  eleven  in  the  forenoon, 
when  I was  now  within  fix  miles  of  my  deftination. 
The  hills  over  which  I wandered  in  the  courfe  of  the 
night  are  thofe  called  Lammer-Muir,  fituated  betwixt 
Eaft- Lothian  and  the  Mers : the  places  I travelled  be- 
tween in  this  route  were  Edinburgh  and  Duns.  In  this 
great  exertion  I was  fuftained  by  different  ftimuli, 
which  made  me  infenfible  to  fatigue,  the  fuccejfion  of  ob- 
je^s,  high  optimal fpirits,  and  love.  At  the  end  of  my 
long  journey,  finding  myfelf  among  my  friends,  and  the 
objeil:  of  my  affedion,  I had  ftrength  enough  ftill  re^ 
inaining  to  dance  with  the  latter. 
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The  fame  may  be  obferved  with  regard  to  medicines, 
when  we  wifh  to  increafe  the  tonic  power  of  any  ftimulus 
W'e  fhould  change  it,  and  thus  fuhjiitute  bitters  for  bark, 
and  then  recur  again  to  bark  or  fteel.  Thus  when  wine 
ceafes  fufficiently  to  Simulate  the  conftitution,  opium 
or  aetlier,  in  appropriate  dofes,  fuppiies  the  defedt ; and 
the  contrary.  This  is  alfo  obferved  in  tlie  effedls  of  ca- 
thartic medicines,  for  when  one  lofes  its  power,  another 
apparently  lefs  efficacious  will  fucceed. 

Exception  to  this  Injincncc  of  Habit. 

When  the  jirft  mprcjfion,  however,  is  very Jlrong,  and 
the  effe^  produced  very  violent,  a force  or  power  inferior 
to  the  original  one  will  produce  the  fame  effefl. 

Thus  it  has  often  been  remarked,  that  if  a perfon, 
unaccuftomed  to  the  ufe  of  purgatives,  was  to  take  at  a 
dofe  20  grains  of  aloes,  the  finartnefs  of  the  operation 
would  leave  fuch  a lading  impreflion,  that  an  equal  ef- 
fect would  afterwards  be  produced  by  one  half,  one 
fourth,  or  even  one  tenth,  of  the  fame  quantity ; where- 
as, had  the  original  dofe  been  only  a grain  and  a half,  it 
might  have  been  neceffary  to  increafe  it  to  ten  or  fifteen 
grains,  to  protluce  any  the  lead  effedl'. 

To  explain  tliis  curious  and  perplexing  pheenomenon, 
we  mud  remind  the  reader,  that  the  chain  of  affociated 

X ,\  adlions 


atSlions  when  weak,  being  broken,  the  conllitution  is 
eafily  difturbed.  Thus  when  a perfon  is  beginning  to 
learn  the  alphabet,  or  the  multiplication  table,  the  ideas 
firft  get  alTociated  in  the  order  of  the  table  ; but  fhould 
the  y»ung  fcholar  fkip  over  three  oi‘  four  fteps,  his  re- 
covery would  be  then  impradicable.  And,  again,  per- 
fons,  by  a ftrong  emetic,  have  had  their  ftomach  render- 
ed fo  irritable,  that  afterwards  one  twentieth  of  the  firft 
dofe  has  proved  a fufBcient  emetic.  It  is  thus  alfo  that  a 
fudden  and  ftrong  terror  makes  a coward  for  life  ; and  fits 
that  have  been  brought  on  by  fright,  recur  when  even  a 
lefs  occafional  caufe  fliould  chance  to  prefent  itfelf. 

A black  fervant  in  the  country,  on  going  to  his  pan- 
try in  the  hall,  was  fuddcnly  fliot  at  by  a robber  who  lay 
lurking  behind  a fereen.  The  family  being  alarmed, 
found  the  fervant  to  all  appearance  dead.  He  pafled 
nearly  the  whole  night  in  fits,  and  ever  after,  whenever 
It  thundered  much,  or  he  was  furprifed,  by  a flafli  of 

N 

lightning,  he, was  fure  to  be  thrown  into  fits. 

In  fuch  cafes  perhaps  the  fibre  is  weakened,  and  the 
(on/iitutlon  or  temperament  is  entirely  changed  ; but  of  tliis 
more  will  be  faid  when  we  come  to  treat  on  the  Nature 
of  Difeafe. 
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